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It was the purpose of this study to attempt to desorlhe
some of the values that can be obtained from the teaching of
science to a Primary (Jroup. The study attempts to Infer
through historical research and a general survey of the
problems and needs of present-day society some of the possible
benefits to be obtained through scientific education. This
Instruction is to be developed as a continuous program from
the Primary School through higher education. Also, that such
instruction be based not on the traditional subject-mastery
point of view but based on those scientific principles which
may be demonstrated as having a contribution in developing
a child’s growth in useful directions. In this way, content
becomes a means and not an end, and science instruction e-
merges not as small content items but as an area of thought
to be measured in terms of largo outcomes.
The study attempts to present a brief survey of the
historical development of science for the child. It attempts
to show the relationship which science instruction has to
the society of the past* Emphasis was placed on description
of some of the values of science to present-day society to-
gether with its probable value to society of the future.
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Although the elementary-science movement seems to he
experiencing something of a vogue in the field of education
today; yet observation seems to indicate that much of the
instruction is to be found only in certain localities. Many
localities have no formal basis of instruction and have not
developed any curriculum for instruction. In such places,
science instruction takes place only if an individual teacher
has a specific interest in developing science programs.
In the Primary School, for the most part, the only
scientific instruction that the child will receive is that
which may occur in his general reading class. In the inter-
mediate grades and in the Junior high school, too often the
science materials are inadequate, while the time allotment
on the program is too brief.
A further purpose of this study was to show that science
is not an Isolated subject, but that it can be allied and
developed through reading programs. It can be allied with
number work. It can bo developed through the field of Art.
The attempt to show such development was used with a Primary
Group (Ago 7—8), but the inference might be drawn that such
correlation between subjects could take place throughout the
elementary school.
'^r.' tt cof[£io %' il .-HwOV ^ '^o >r:nn ^al oct^ >9
;{: 'lo rio/JBi oj- ainoor. ;’s;,i'J;oJ’
^
' V
rt >-'’T'r':'*^ 't t brrfjoi ocf ol ci " o re dj;* >•. n .
j-on ^^e/'.cf C/irarot on EeftM'. ocI
no;ra rr' .no.^^O'n•v^r ni ro^ msr£rott\sjo ^n£ .F;r.qoXt^V’rf.
«'^;' •'•>.5‘ Cr^.rrr lY 'i)rri- fT.r y "'"’' oofu ; aorfst ccI'toircd'Yni p=;n'^-!:'M
. ST’*T^o‘ic]f eonoioe ''F ni r-rn.' F.^’rf
Tno ,'FiJ:'qr -non erJi" to'. , locfloE
t.or:e j* ovioosn XXti'7 i;Lirfo oxi.^ .7fY'T^ noxuo>-*iv» t.x< . .1 . -
-te:toF sn:!' 7. .ner-Io ^ft’ ?ao*r fo-cerrov: j
‘
' at moco .^'’
sat ao^to POJ ,Ioorfo«=5 rf-^r* ax ftrrs SG/Sanr-
tnoft'tolf- or > e elxj’V , 0^£"jpo»:e.rrt eae sIn]-'io;t«'r-
.l 0 t*^cr or't si rtr£:a> O'" 7 oi't no
•oaeiOE 7;ods ot sp/.' v/xertfi y iK.t «:o oaoqarq Torenr;^ A
baa ed nao AMt rnf] ,:^0 'n;L^r;a nU a.n i-c t s'-
rfx'v; b- ixT-: eef aao .a-'raa^o'’ ^ii>baoa '[^rronri^ boq'^Ier^I:
. riA xO r'J' il:?vC;oaK:j' boqolovoi! rcao J"! .. nr Y aedciaiT
^"rOCia^ B 5f)rr! rfooQ YoXa 0^ Olf*
dorrs ^nacT rovaao oc' ornoin^ni orfA '^rrd ?( -- 07 •‘. • cii^oit
orUt -J^••:dr/.^''d^ ooalq bl:.rc; ajoof.dac anov.rf^jr tt;vl'>':'ioo
.Xrodoft x'!'tJ?:?“aor 'Xo
CHAPTER I
THE PROBLEM AITO DEPIITETIOHS OP TERMS USED

CHAPTER I
THE PROBLEM AITD DEFIHITIOH OP TERMS USED
Definition of the problem*— This study Is an attempt
to justify the Inclusion within the school curriculum of a
Science program to begin at the lower primary level. It Is
to bo hoped that through the Inclusion of such Instruction,
conceptions which are basic to future scientific attitudes
may be developed from earliest educational life.
Prom such instruction, the larger values that the field
of Science may have to offer can be utilized in the advance-
ment and the enrichment of the young child. It Is recognized
that the present ago presents constant interaction between
the Individual and an environment focussed In a Scientific
Ago.
A search for the value of a scientific education for
the layman offers several factors:
1. The most obvious and perhaps the most limited view
of values offered are the various scientific in-
ventions and conveniences of modem life.
2. More significant and possibly more enduring values
may be some sush as these:
a) The abandonment of old superstitions by
establishing new conceptions. These con-
ceptions may concern space, time, change,
adaptation, man's attempt to control his
environment and various interrelationships.
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These are conceptions which serve as interpre-
tative ideas and may help the individual to
andoretand better the natural and social events
of the universe about him. 17
b) Teaching of such attitudes may help to lead
the growth of the individual into the line
of scientific truths. The purpose of such
instruction is not along lines of small con-
tent items but rather is an expression of
significant ideas which may contribute to
growth in the understanding and interpreta-
tion of both our heritage of man’s past ex-
perienoe and our problems of new experience.—/
If a background of ideas and experiences is developed
within and around the individual, such concepts may become
a daily part of the individual’s thinking power and an in-
fluence in the direction of his subsequent action.
It may be that only through the media of the elementary
school can such concepts be brought to the minds of the
children. If the elementary school is to carry out effective-
ly its purposes in establishing scientific conceptions, it
becomes evident that a background of experiences instilled
from the earliest grades in the primary school is necessary.
In this way, the child can from an early age be familiar with
the rudiments of a scientific vocabulary; his senses can be
made keener and more alert to the life and the existing con-
ditions of his own home and community.
1/ Gerald S« Craig, Science for the Elementary School Teacher .
Boston: Ginn and Company, 194(5 .,pp. 7-^
^ Ibid ^^-p,14
a/5 rr/toB dr>hi"' e-iot^qounoo fl*r«
(•t CAir-t•^y Hai: oxicf’ qlexf \r.m f.xjB ovl^^pt
~JnovC' litooa b r*? r.om.J'Hff ^^ To-^d'orf fjitvJ’fi*' e.-./ijj
.alrt arTovJ:rf;' orii
0& rr[e:: y^r. ohfid dosso t rr‘‘iroi»o'I , cf
p'\I r acfd o Lru' I ,* 1 /)a.t oca'' 'i^roT^ ^^
douB 1:0 •ifinq'\urf oK’i’ .Pd'finf ol'fl'rnlfr', 'Ip
-^oo If/'.' >8 f ‘ ^noI.B ioj a2 aott'^’s.-^j-ril
^0 rrn b1 -ref beto.^ c
::’ o'lrd’tT’t^r-o c^ob^ d’rcro.M'i';r:::lT:
-rio'rcf':' Tj’.it t'rT-' } '. ;yo^nu er’t n r
. ^ ~::r te^ci 'i'rrani V' * ifdocf lo rro .i^d
'—
. ooriv iT0:jX9 vvan ‘^;o ':3iVb 1007(1 auo Lnz eorroliaq
6070 X9735 cl 2oor?ot7oqvo 6ac 8^951: 1:o baiTo^xfo/cf js !M
onrooed sd’qoonor; doim , Ii -;/• i:7ii)ai on.t ^rcroT;*. var ('.rnl’ r
~~il y.B baz 7 t«v('oq ' f-H/rXlr aid 'lo z
.noidof^ d^orpopdire aid ‘io noldooTlb odd rt.t oonor.n:
^7//d.7ora9.ro ond 1:o xJx6oa odd r[^..ao7xfd xLmo od ySiT: df
odd lo sBndin o/fd od drlpiro^d ecf sdqsonor- doi/o rtz^ 'Jondoa
-ovxdo 9l.'1;9 diro od -ih loodos .^^-ablldo
&i , eaoidqoccioo onidn^^-iof? do ild/^dso nd B0B0(,7;rq edi ’^1
DoIIrdeai: seens ^^•^q:^:o to 6rtrcrT ^oaef s d.tjdd drroMvo e.Dirooed
,-;7A38 Fieoon 8d Xoodoe y*’ orfd nt p,oX/r:j. dooM^^fo eifd i-’ oat
i*dlw &6 3^0 iTC ftjso MJr'o Oil.^ s^dd al
fTBo 808fiPiJ esd ; \.7r fiidflo ov oJ:tid^el'^^ to r droirrti'in: erld
-700 iBaldsto odd baz atrC odd od J-zjIz ezoa 6:f-0 ’tezesd fybr.zi
.^dinu-Lfr/oo brts anion nro nf:i to ono'fddft
.raxlonr/;! L*ondo8 ^j^^t:,t9i7©.C/ od f rot ecnedoa ,3t:B7X .6 ,5187 ol \j
~ 7 an tn :nodRo^
The elementary school is the school of all the people.
Prom these classrooms will come the future scientists and
the future layman. It is for the future layman that the
purposes and concerns of this early education are to he aimed*
It is on this early level of schooling that the challenge of
education is contained, for it is here and for hut a brief
time that the school may attempt to reach all the children
of all the people.
As we move past the elementary school level, the process
of elimination begins. Education becomes more and more
specialized and is directed toward the future scientists or
future specialists in various fields of learning.
The purpose of the primary and the elementary school is
to try to help develop and encourage the potential specialists
but also to awaken and direct the thinking of the child who
will not be going into specialist fields, but who will con-
stitute a large part of his future group.
The world Itself is becoming more and more a place for
specialists. Haphazard, casual reasoning based on prejudice,
superstition or indifference, will not further the development
of the individual or be of much benefit to him in successful
adjustment to problems which may confront him.
It is important that we develop an awareness within the
individual to realize the importance of basing conduct upon
the best expression of truth available at the time. B^ths,
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hearsay and gossip are harriers to progress. It is only hy
developing a orltioal attitude, a questing mind and a desire
for just action that any progress can he made.
Such attitudes of thought and behavior cannot spring
full grown, hut must he Inculcated from the earliest age.
It would seem that the schools could wield the greatest
influence, attempt to establish desirable habits of thought,
and reach the greatest number of people, if such scientific
education were begun in the lower primary school.
Definition of terms used .
—
Content items refer to the traditional subject-
mastery method of education. Organization of content items
included lectures, recitations, tests, etc. This type of
program was built with the idea of producing specialists in
various fields. It was not concerned with the layman. It
made little attempt to guide the growth of the individual
toward large values and greater understanding of himself
and the environment within which he lives.
The present-day trend for Science in the elementary
school is concerned not so much with small content items
to be memorized, recited, and written on test papers, but
rather to develop large values and wide objectives which
may benefit the education of children in an environment of
u
an age of science. Craig states:”... content is valuable
only in so far as it meets the need of child and of society."
g/ Ibid ., p.l.
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Solentlflo oonoeptlons have been referred to as
1/
"permanent massive facts of life.” This does not mean
that our Interpretation of such facts may not change, but
ratlier that there is permanence in human challenge. Con-
ceptions are not mere content, but are interpretative ideas
serving to help the individual adjust and better understand
the society and the universe within which he finds himself.
A conception to be valid should be universal in charactei
and not limited in any sense to one race or to one form of
society. The following are some general conceptions from
which various objectives of study in the elementary school
might be drawn:
Space is vast.
The surface of the earth has not always had its
present appearance and is constantly changing.
Life has developed from simple forms*
The sun is a source of energy*
All matter is probably electrical in structure.
The earth and its life are greatly affected by
the ocean of air, which completely surrounds the
earth.
Light is indispensable to life. The phenomena of
light and the applications that man has made of it
are important to his continued progress*
Through the interdependence of species and the
struggle for existence, there t«nds to be main- c/
tained a balance among the many forms of life. ^
y Gerald S. Craig, Ibid . . p*7
6/ Ibid ., pp.7-8.
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Solentlflo attitudes are the values and objectives
which may be enoonraged in the thinking of the individual at
the elementary school level* These soientiflo attitudes grow
out of the development of a problem based upon a scientific
conception*
Some scientific attitudes
Man’s conception of truth changes*
Much knowledge remains to be discovered.
Conditions favorable to life are likely to persist
on the earth for a very long time;no catastrophe for
the entire earth is probable for an immense period
of time. ^
Social attitudes . Study and development of scientif-
ic conceptions may develop scientific attitudes which may in
turn direct the individual into paths of thought and action
utilizing desirable social attitudes.
Some social attitudes
We should not depend on mere hearsay and gossip;
unwarranted prejudices against others should never
be allowed to influence our actions.
Ho two living things are exactly alike .although
they may be of the same kind. We should not base
our ideas of foreign peoples upon one individual
foreigner whom we have known.
Science is international in scope. The discoveries
we study in science have been produced by men of
many nationalities.
In science, the earth must be considered as an
entity; a disturbance in the physical or biological
world in one part of the earth may have significance
for other parts. In a community, a fire in one
section is the concern of the entire community* A
6/ Craig, Ibid .
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disease or a pest In one section of the world may
become the concern of all peoples* nations, there-
fore, should work together in an intelligent way
for the welfare of all peoples o 7/
Age levels * Craig divides his sequence of science
into three levels :
1* Lower primary, ages 5-8*
2* Primary, ages 8-10.
3* Intermediate, ages 10-13* —
'
This study deals with the lower primary level* The
specific work was carried out with a second grade, age range
7-8* With deviations and additions, some of the principles
utlllaed might be worked out with a slightly lower age level,
and with a slightly higher age level*
7/ Craig, Ibid * . p.l9*
£/ Craig, Ibid * , p.518*
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REVIE97 OP THE LITERATURE
A Study of Science in the field of Primary and Elementary
Education reveals a great disparity in the formulation of the
purposes and philosophies of such instruction.
In 1902, Hodge^ in his hook, Hature Study and Life . states;
In basing a plan of nature study upon its human
values it may be necessary to explain what is meant
by the worth of the study in the curriculum. Thrcut-
out all the details of the various kinds of values
we shall discuss, the paramount value to be aimed at
is otoracter
,
will to do good
,
power to create
^pptness . No lesson ”^Eat does not contribute toward
this end can claim the right to a place in the
course.
Munso in 1903, states the alms of teaching science to
be these:
To briefly summarize, then, our task seems to be;
(a) to impart (knowledge, power ) ; (b) to train (sense
perception, thinking, judgment, imagination, ex-
pression); (c) to develop (the sense of right and
truth, the sense of the beautiful, higher Ideals,
character). Let us keep these things in mind in
developing our method.
9/ Clifton P. Hodge, Nature Study and Life . Boston; Ginn and
Company, 1902, p.l7.
lO/ John P. Munson, Education Through Nature Study
,
Poundations
and Method
.
New York: E.L. Kellogg and Company, 1903, p.86.
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In 1911. L.H. Bailey —An his book. The nature Study
Idea writes;
We are to open the child’s mind to his natural
existence, develop his sense of responsibility
and of self-dependence, train him to respect
the resources of the earth, teach him the obliga-
tions of citizenship, .. .quioken his relations to
human life in general, and touch his imagination
with the spiritual forces of the world.
12/
Trafton TTn 1911, succinctly states the purposes of
science instruction to be these; "In the lower grades the
dominant purpose shall be the aesthetic; in the upper grades
the dominant purpose shall be the economic and social."
13/
According to KollT3n his book. The Teaching of Science
in Elementary and Secondary Schools (1939 ) , the aims of science
teaching before 1850 were two; first, it was believed to have
Infonnational value and secondly, religious value. The text-
books contained much miscellaneous material and many isolated
facts. Thus the science textbook was largely encyclopedic
in character. Learning, at this time, involved memorization
of names, classifications, etc.... This was believed to be
beneficial to the person who wished to be well educated.
Botany, zoology, and some of the physical sciences were be-
lieved to give the pupil a better understanding of (Jod through
a study of living things and natural events.
11/ L.H. Bailey, The Nature Study Idea; An Interpretation.
ITew York; (4th ed. revised) Macmillan, 19ll, p.ll.
12/ Gilbert Trafton, The Teaching of Science in the Elementary
^^ool. Boston ;Houghton Mifflin, 1918, p.l96.
IS/ victor H. Noll, The Teaching of Science in Elementary and
^condary Schools. New York; Longmans .Green and Go., 19»9,
p.5.
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IJoll goes on to record that from 1850 to 1910, the
emphasis on the alms of teaching science began to change.
The religions aim began to disappear; the Informational aim
persisted; a new aim appeared and became prominent— this was
known as the disciplinary aim. This aim Inferred that throngh
science instruction various desirable traits could be developed
In the individual. At this time, laboratory instruction be-
came popular, and it was thought that the disciplinary values
could be strengthened through such instruction#
Men like Huxley, Spencer, and Eliot were strong believers
and exponents of this so-called * disciplinary’ aim in science.
They expressed many convictions on the matter both in writing
and in speeches. But by the close of the nineteenth century,
this theory of formal discipline was subjected to experimental
study. The results of these experiments showed that the trans-
fer of training from one function to another was so small as
to be negligible. After this, the idea of formal discipline
fell into disrepute, and science lost much of its prestige.
Enrollment in science courses, especially at the secondary
level, began to decrease. —
li/
Noll continues his historical survey by saying that
since 1910, science teaching began to regain lost ground and
14/ Victor H. tloll, op . Pit .
,
p.5.
Ibid
., p.6.
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to become more vigorous in its application. The idea of
transfer in training is coming into acceptance again, but
in a much more moderate sense than in previous years. The
general aim at present is to try to fit people for better
living and better adjustment to environment and present-day
society#
Since 1910, there have been varied and comprehensive
statements of the aims of science teaching, loll after
summarizing the study of statements of aims brings out the
following statements of facts gathered from his study :
1. There is a great emphasis on knowledge aims
at all levels. This was found to be the case
no matter what sources were consulted.
2. The development of desirable habits is the
second most frequently-mentioned aim of science
teaching in elementary and junior high schools,
but is considered of minor importance in the
senior high school.
3. These findings point to the change in emphasis
upon aims as we proceed up the science ladder
from elementary science to chemistry and physics.
The emphasis on knowledge of facts and principles
and on development of skills Increases; that on
knowledge leading to an understanding of the
nature and organization of the environment that
decreases, as does also the emphasis on habit
formation and development of appreciations#
Undoubtedly, these changes in emphasis reflect,
in part at least, two influences, one being that
of college entrance requirements, and the other,
1
a difference in function between elementary and
secondary schools.
4. A relatively small amount of emphasis is placed
at all levels upon the development of attitudes.
With few exceptions the relative frequency of
mention of scientific attitudes as an outcome of
instruction in science is surprisingly low. The
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4# marked agreement of tlie data on this point
leads to confidence in their validity* However,
it is encouraging that 15*4 per cent of the
sources in the present study do mention scientif-
ic attitude.
6. A surprising fact brought out by these data is
the relatively small importance attached to
health and development of health habits. Even
in the elementary science, the health aim con-
stitutes only 6.3 per cent of those mentioned,
and it receives mention as an aim in only 16*
7
per cent of all sources* 17/
G.S. Counts —in making a survey of the aims of science
instruction as shown by study of ourrioulums of high schools
in fifteen cities in different parts of the country makes the
following statement:
There is one rather severe orltiolsm which may be
applied to the entire science program in the high,
school with the exception of the course in general
science* Most of the courses seem to lack human
interest. The materials are organized about the
Interests of scientists rather than about the in-
terests of high school boys and girls or of ordinary
persons* . •
•
Further on in the report Counts states:
..*That science has profoundly modified the prevail-
ing conceptions of the world and has been instrumen4-i
tal in transforming the material world in which men
live must be admitted, but the science courses have
not been organized and taught so as to give the
pupil a feeling of this significance*
12/Uoll says of this account that until teachers stop i
17/ tictor Eoll« op * Pit *
.
pp*8-9.
16/ S.S. Counts, The Senior ^gh School Curriculum
, Supple-
mentary Educational Monographs^ Eo* 2d* Chicago: University
of Chicago Press, 1926, p*ll*
19/ Victor H* Holl, 0£* oit *
.
pp. 10-11.
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thinking of solenoe In terms of acquisition of facts, and
view It rather as capable of bringing about changes of behavior
and thinking of the pupil, such criticisms as Counts expressed
are clearly merited.
20 /
F.Go Bllllg “^n her study, A Technique for Developing
Content for a Professional Course ^n Science for Teachers In
Elementary Schools
, (1930), states that In a survey of 198
teachers* colleges and normal schools located In forty-one
states, the catalogues for the academic years 1927-1928-1929
show 146 of them offering some type of course In science de-
signed for teachers In elementary schools; 106 of these schools
made this a required course.
A study of catalogue descriptions of those science
courses and a survey of Table I as outlined by Bllllg shows
a wide variation In the training provided. The following
descriptions Indicate this;
Nature Study- A course Intended to give the general
knowledge of nature which Is needed by the teachers
In lower grades.—Southwest State Teachers College,
j
i'
Springfield, Missouri Biennial Catalogae, July, 1928,
'
page 64.
Nature Study . In this course Is presented subject
matter, alms, and methods In nature study for the
20
/
Florence G* Bllllg, A Technique for Developing Content
^or a Professional Course In Science for teachers In Element-
al 5’ofaools . Teachers College. Columbia Universliv. Contribu-
|
tlons to Education,No. 397. New York; Columbia University, 1930.:
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grades. This course consists of lectures and
field work.— The Nebraska State Normal and Teach-
ers College, Kearney, Nebraska,Annual Catalogue,
1928-1929.
Elementary Science . This course aims to give
students the necessary knowledge of plant and
animal life and such simple effects of physical
and chemical science as can be taught in the el-
ementary school.
Differentiated sections deal with nature study
materials and methods appropriate to the Kinder-
garten-Primary or Intermediate grades.—Maryland
State Normal School, Towson, Maryland, Announoe-
21 /
ment, 1928-29, pages 34-36. —
A survey of Table I (Billig) which includes titles of
Science courses indicates that more than 139 of the courses
Included the words 'Nature Study* somewhere in the title.
This can be contrasted with the words 'Elementary Science*
which appeared in only thirteen titles. Other titles were:
Plant Life; Animal life; Biology; School Gardening.
23/
In the Billig study fl930) it was shown that of 954
students enrolled in science courses of 14 teacher-training
21/ F.G. Billig. op
. clt . , p.2
^ Ibid ., pp.2-3.
^ Ibid ., p.95.
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Institutions ,55*03 per cent of the students had secured some
scientific background from the high school; 43*71 per cent
had received some training in high school and some in college.
This means that 98*74 per cent of the students enrolling in
a teacher-training science program had a preparation that
was predominantly high school training.
This high school training showed evidence of much varia-
tion. Seneral Science had been studied by 54.19 per cent;
Physics studied by 41*67 per cent; 40.67 per cent had studied
Chemistry; 37*11 per cent had studied Biology. Of all other
sciences studied in high school, the rating was 21.06 per cent
or less. Such variation of training showed that there could
be no definite body of knowledge upon which a professional
course for teacher training could be established* —
^
Billig developed in her study the following points and
recommended them... "As a means of selecting and organizing
core and marginal content for a professional course in Science
for teachers in elementary schools.”
The summary follows;
1* The organization of teaching materials around
large principles of science which serve as
guides in the selection of content.
24/ P.G* Billig, 0£* cit * * p*96
2^ Ibid *, p*91.
M
JbetfLC''' - eJrrofijLnta >rft ' • t 9q '.r .',o , n.ic jt;J-ani
loq
._
;Ioorrj^r. 'fvlrf e;' ’ . • ‘ri f::irr *<•: t.-rf o t't .^v^'aetoa
, rr'^Too rti 9CI08 TTfjj. loorfoF di,^r[ i y.aiu'.-'n^ 9f.:op. 5f>v '^^c.e^' Usd
l.^ fOTtro ^^fixof sris ofict- :fr^&c T9o cn^or f
d’jiL'-rj’ O.C ~ :ie’iq s: hsci '••r^'vrq
^
;i l,i rfcisaJ^ xt
loorfo*' tr cf ««f»
-etiBV rtoxJiJ lo coii(*f‘.iv f '.r*orf#j j*iTr/i Ioo!‘'“r'F< f
;:;r‘>r' »t'._ -cf r^’fir^e itead /f*fi ..iwiJ
b9rhi;:>8 J6f-K 'daif*£> '-lOq Vc.O^ ;.“n8y 'r-''n; T". '- \:d loff*fj‘‘3 ^ota'crfi
ladv 0 IIjs £rii>ird'3 .^rfao
'ffiq bO.Iw 8By. /,r:.VJ'e’x , *!ooiJat^ iCgiif rrx /''« G©t).r~’cn
blixfiO oiarfd 6owo/f>.i fi'r*’ ^ o rro i J’xs^"r-6v xiocj.l .osol to
Ixjrco ctnie” ovq s ffoi.t • :•": • 7 o. />ol7/o.xjr lo riocT oii ed
\
\.
—
,
'an«iIdJSj^«!9 rd f-.^sjco t Torfai^a ’’ vo'i eaiLroo
:j'jrilnq tv/r ’:[' larf -’ f oqo raref'
^^actsl'n/r ’^r .OiTa 7 '^tcl^I^e ansra: ‘: -)J." . , boan?>.' .^.oao*:
©Di‘^o;ob eenfoc '7Fj?’ic'r i e *J 0^ J‘it9‘'Tf)f.' '.i»n!:g*Tcr! rjfr;- eroo
*'
.‘-•.loor'x'F '„T > *Trr:r,7l^. tI“ etaffr-T'O-t to^
: . 0 1 7 il -^T x):naT '.re od/f
sI«lTS?rja "'0 i'ro Bsx:u-.v"r-; • '.fT . "
F.a d’FTea A"o.f:r'.v acrfp I l f 'bo *20Ic^.^07 ^Tq ©'j"" !
. .'^ii^'jitoo lo [ro tfot^Ioti a^-+ 'I'ft.’-.'r:
.ox*
,
. u I : . ’ 0 :i-6T
•5 vl
-
m
2. The derivation of the elements of content hy
means of an analysis of literature written by
experts for the specialist and for the lay
reader, together with an analysis of outlines
of science in use in elementary schools.
3. The selection, by means of criteria, of core
materials which consist of those elements which
relate directly to the principles of science
and without which their suitable realization
could not be attained.
4. The selection, by moans of criteria, of marginal
materials which consist of those elements con-
tributing to an enriched background of exper-
ience enabling the teacher in training to secure
enlarged interpretations of core material and
which, at the same time, give him the security
in his subsequent teaching which comes only
through adequate preparation*
5* The evaluation of the elements selected as core
and marginal materials on the basis of exper-
ience and judgment of Instructors who have had
broad training in science and who are primarily
interested in training teachers to teach in
elementary schools.
6. The organization of elements into teaching units
in such a way that, as the teaching progresses,
the simple elements will form more and more
complex associations which will develop gradually
the principles in the minds
The National Society for the Study of Education devoted
27/
the Thirty-First Yearbook^ tart I to the subject, A Program
for Teaching Science, 1932. Chapter IV of this report
86/ F.G. Billig, 0£. cit * , pp. 91-92,
27/ ”A Program for Teaching Science”, Thirty-First Yearbook
01 the National Society for the Study of Education ,
"
Part I*
BToomington, Illinois : Public School Publishing Company, 1932.
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entitled "The Objectives of Science Teaching In Relation to
28/
the Aim of Education" by S. Ralph Powers,“?ays that principles
and generalizations are objectives* The test to determine
what principles or generalizations should be used Is their
usefulness and extent to which they relate to the welfare of
human beings*
With these major generalizations come their associated
scientific attitudes and these are of such Importance that
understandings of them are made the objectives of science
teaching* In this article Powers goes on to state;
•••it is proposed that the curriculum in science
for a program of general education be organized
about large objectives, that understanding and
enlargement of these objectives shall constitute
the contribution of science teaching to the ultimate
aim of education, and that the course of study be
so organized that each succeeding grade level shall
present an increasingly enlarged and increasingly
mature development of the objective* 29 /
Powers .52/ further recommends that in order to give
understanding to major generalizations, the organization of
learning experiences must be carefully integrated. Related
subjects should be brought together. These subjects should be
developed Into learning experiences* Prom this learning will
come ideas which may be developed into generalizations and
principles*
28/ S* Ralph Powers (Chairman of the Committee on Science
T^chlng) "A Program for Teaching Science", Thlrtv^Plrst
Yearbook of the National Society for the Study of Education
,
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The Committee recognizes the aim of education to he
'life enrichment*. Keeping this in mind,Powers states :
”*• .objectives of science teaching to be the functional
understanding of the major generalization of science and
31/
the development of associated scientific attitudes." —
'
Chapter X of the Thlrty-Plrst Yearbook is entitled,
"The Program of Science in the Elementary School," and was
j
32/
written by C.S. Craig. Craig—'writes that the first task
in developing a course of study in science is the selection
of content. This selection may take place with the constant
realization of the place and function of the Elementary School
|
in modem society. That primary purpose is the education
and the development of intelligent laymen. This is opposed
to objectives of the past which largely stressed the voca-
tional and specialized teaching of content items.
33/
Orra E. Underhill
,
in his book. The Origins of Element-
ary School Science (1941), establishes the study of science
for children into six chronological periods. The first period
briefly describes the beginnings of science for children and :
ii
the dates are circa 1760-1850. This period Included materials i
31 / S. Ralph j’owers. op . olt .
,
p.67. I
32/ Gerald S. Craig, "A Program for Teaching Science", TMrty- i
rTrst Yearbook of the National Society for the Study of !Ed-
uoation
.
Part iT^loomington. Illinois: Public School PubTTsh-
Ing Company, 1932
.
33/ Orra E. Underhill, The Origins of Elementary School Scienco
TJHicago: Scott Poresman and Company, 1^41, p.7.
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of soienoe whioh were put into children’s books to servo as
j
instruction. These were called "the didactic writings" and I
the authors were referred to as "the didactic writers." 1800-
18S6 saw the height of the influence and use of such writing.
Much of the early instructional literature for children
|
was written in dialogue and story form to be used first by
tutor and parent and later to serve as the earliest school
|
tests. These books were based on the educational theories
of Locke and his followers. In these earliest forms of gen-
eral Instruction reading there can be found traces of science.
Some of the books contained discussions in dialogue concem-
34 /
Ing water, fire, cold, autumn, and similar subjects.—
'
36 /
Robert Copeland (1508-1547) wrote The Secret of Secrets
of Aristotle which he described as "very good to teach children
M/
to read." Chaucer compiled many translations from the Latin
to the English concerning descriptive and observational Astr©-
nomy. liThen hie son, Lewis, asked him to explain the use of
an astrolabe, Chaucer answered him by writing an interesting
scientific treatise.
£1
54/ Orra E. Underhill, 0£. cit .
35/ The authorship is attributed to Robert Copeland by the
^^otionary of national Biograp^ ,Vol.ZII
,
but is given by
Florence Barry7 in A denary of Children’s Books , London:
Methuen and Co .Ltd., 19^S, as”¥llliam Copeland.
56 / Geoffrey Chaucer, Complete Works , fed. W.W. Skeat),
Oxford: Clarendon Press, 1894-1897, III, pp. 176-241.
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37/
Many educators have referred to Comenlus as the first
to introduce the study of nature in the schools. These studies
were used as a means of building vocabulary, but today such
topics would be termed elementary school science.
The second chronological period as outlined by Underhill
is from 1825-1860 and describes early science in the schools.
This is a period in which group instruction in schools was
begun. Many of the special texts and readers contained sci-
ence materials; those books contained the most materials which
were later to influence future science programs and were pub-
38/
lished between 1850 and 1870.
The didactic writings of the early 1800* s form the origin
of the elementary-school program. And early writers were
dominated in their writings by strong religious influences.
Materials used at this time made use of ’’explicit statements
of purpose in terms of religious values.”
40/
Mrs. E.M. Fields 7tn speaking of some of the books appear-
ing at the latter part of the 18th century says:
37/ Comenlus, Orbis Pictus
,
1728 ed. tr. by Hoole. London:
TTh. Sprint, The Tuana tlnguarum Reserata
,
1631.
38/ Orra E. Underhill, 0£. cit . , p.7.
52/ P*21
40/ Mrs. E.M. Field, The Child and Hie Book . London: Wells
Gardner, Darton and Company, 1891, p.256.
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About this time there began to appear the earliest
of those little books which endeavored to give in-
formation on all manner of subjects; History, Astro-
nomy, Science, Natural History, Botany, Manufactures.
Sometimes the learned tutor takes his pupil for a
walk and discourses on all they see; or else,Harry,
thirsting for knowledge, extracts it by questions
from a remarkably accurate and omniscient mamma.
Writers who gave emphasis to science were Mrs. Anna
Barbauld (1743-1825) who worked much of the time with her
brother John Aiken, a doctor, well known for his work in
science. Both her father and her husband conducted schools.
Marla Edgeworth (1769-1858) was another writer of influence
and her father, a scientist, was identified with the intro-
duction of elementary science into the school curriculum.
Also, a Mrs. Maroet (1769-1858), wife of a physician and
experimental chemist, was noted for her books, and at the
41;
time of her death, many schools were using her books as texts.
As the influence of this new science became firmer, many
efforts were made to reconcile religion and science. Many
of the writers who followed the Edgeworths and Mrs. Barbauld
wore poorly informed in the facts of science and more con-
42/
corned with religious implications^
The alms of science expressed at this time were such
statements as : ^better to comprehend the great plan of God
in creation;” ”the central aim is the unity of nature and its
expression of a perfect God through a perfect self;” ”to
41/ Orra E. Underhill, oj^. cit
.
.
p.l8.
42/ Ibid
.
,
p.23.
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teaoh moral lessonsfthese and similar expressions told the
alms and purposes of science at this tlme*^/
An example of this is seen in the introduction of one
M/
of S#G. Goodrich* s“Vorks concerned with the study of natural
science:
”We call them (scientific investigations) studies of
nature ; but they are in truth, studies into the ways of God...
The true mode of pursuing scientific studies is to regard
them as investigations into the work of the Almighty ”
A summary of this period as given by Underhill contains
these points:
1* First-hand study of things and phenomena made
up a significant part of the didactic writings
for children* These writings were specifically
designed as instructional materials and were
used to some extent in the schools of the
United States during the first half of the 19th
century*
2* Among the most influential of the didactic
writers were a few who strongly emphasized
the sciences* These individuals were in most
oases exceptionally well-educated and well-
informed, both as to science and the educational
theory of their time*
3* Although the writings of these individuals re-
flected liberalizing tendencies of the time,
the conservative and reactionary forces, which
usually are strong factors in shaping school
45/ Orra E* Underhill, op* oit*
,
p*23.
44/ Samuel G. Goodrich, A Glance at the Sciences. Boston:
!Tand and Mann, 1849, pp.’U-TT^
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3.(cont.) procedures, prevented these writings
from exerting much influence* Some of the sci-
ence materials, found their way into school texts
and readers*
4* Because of the dominant influence of religious
thought, the science was frequently distorted
in order to serve as support for the arguments
of a "natural theology*"
5. Attempts to utilize the science as a means of
training in reflective thinking resulted in
considerable emphasis on the form and defini-
tions of classified science*
6* The best of the didactic writings was based in
large part upon the theories of education em-
bodied in the works of Locke and Rousseau*
They reflect the emphasis on (1) a psychology
of learning which looks to first-hand exper-
ience with things and phenomena of nature as
the source of ideas, and (2) a methodology
which provides satisfying activity on the part
of the child*
7* There may be found revealed in these writings
elements which still are considered valid in
terms of present-day programs of elementary-
school science* 45/
The third chronological period as established by
Underhill is the period (circa 1860-1880) called Object
Teaching* This type of instruction is generally accepted
to be a forerunner of elementary science* Underhill feels
that while this is, to some extent, true in the upper grammar
grades, it is less true in the early grades. In the primary
grades children's literature is seen as the forerunner to
45/ Orra E. Underhill, ^* cit * , p*46
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a solenoe program. Object teaching was an attempt to utilize
the study of things and phenomena and was presented under
highly formal methodology. Interest in this type of presenta-
tion gradually lessened and attention again began to focus
. .
46/
on science as a subject. —
The next period (fourth) (circa 1870-1900) deals with
the development of science curricula. These curricula had
varied purposes and interpretations. The three of the widest
significance were; Harris curriculum (1871); the writings
of the McMurrys (1896-1900), and Jackman and associates (1890-
V 4V1900) at the Cook County lormal School.
A fifth division represents the period (circa 1890-1920)
which was characterized by nature study* It was during this
period that countless Hature Manuals appeared. Introduction
of nature study into the schools was hailed with enthusiasm.
Criticism of this movement was centered not so much on the
procedures and objectives of the leaders but on the "in-
terpretation which was given to the educational theory they
48/
expressed." — Many of these procedures and modes of think-
ing are influential in the thinking of many teachers of the
present day.
46/ Orra E. Underhill, op . oit
.
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OS
our . '“4 '2..: V .;.:£*t^ "*£-1 a
&v*J‘;: >• -.r - I,
•
' errer 0 "^ '•:: j '\ia »->rij:£;'J’ J.o adt
-1
.*n‘:»B©*rct »'*,? •; ^ t ^i2MT'r^l7^ . ’^.oj c^ O'fv '*.•: Cr.'*ro'^: irf
ei/cot 7j>>r'c' •' • o .’^co * v. " .••^, ? :»•
Vi3l
, j *>#5^ Or-?; 0 qr; i>oat-
( 0 '.'‘t.r— ^Y* ' irr istj'; (,- ' v rfO*t ,'
i
0 ’ ” ’
B r-'O r-iTur ;)f!Pi{T . -'.I' :.• '/I’rix-B or,.‘.:^i:cc I’
0
1
Tc rr-r' ed&
t. V.‘ ' '^o ocj. v . Brio '• ‘^ .T'r t: ^^^'T07’
'
; ,*(IV-,I) ;iir/r;'r J • Ti;.' i-:'ri:' •. ’1
-
, 0 '..'^."^ -La.' iTBsirLi-r.- .‘••'t:'
,
^
? L j ^ (.I’.c.'i od^- lo
'
.I'odo X/-rnc’: irob rf'.rO ti';" (CXJ^I
\ \
r_ r rrc;B*-”’rb ri’'*’*?:!?' /
f zd t j^^i’x.yyori^.ro s-ew XoMk
iiB r ;D£jbo’i.;r -ii . fic'' 3 r? .' n.rv:;rt/>!J ; '-^bp fi''T:ror> tcribq
,
:’ .'?:•’?•''.£{ 8£7/ s Tooi^oe <ixrt C'jYTi ''^ccrt j 5to
fi- T r?3?7 lae'riYyo;:;
. L 0 /o c'?
^
:*iD
--YX' erf j* no .jr/c efoXxiar
-->.7t .bpt rCoe'^do tn-' r »a:;5©ao‘iq
t ’^'xoori'j' r .\oij‘.‘?orrJ5e erf:?’ cX ctevl*^ b>'; 7; rfoh.^' ac ^ ‘e'Tqiet
-’‘Tj-rlrt lo Inn esnirXecoiq aie.dcJ- "lo v.rtrkvi '
—
?• ~ •*
J 7
" O fr 7 * ” f" 0 *^ TS f' ^o.-f- lo O’: Oc'-. I'Ovl' '"o ,> ^^--C^iv';^ e::Iv
•>
.
'''O r
- >. -r.
.
, •: i?'!
•L - ^ \M
Concerning the sixth chronological period called Recent
49/
Trends (circa 1910-1939), Underhill says: i
Recent trends are characterized by the attempt
to formulate a program which gives conscious atten-
tion to the part played by generalization in the
learning process. This program has its roots in
Jachman*s work and has been influenced by Dewey*
s
How We Think (1910) , and his later writings. A
more“Hynamic concept of science is being stressed
which emphasizies its techniques and habits of
thought as part of a way of life by means of which
the individual may interact with his changing en-
vironment in such a way as to promote a satisfying
adjustment within the framework of a democratic
social order*
Each of these six periods shades almost im-
perceptibly into the next,with many of the trends
overlapping to a considerable extent chronologically*
Moreover, the second, fourth, and sixth periods foim
one continuous development, with its roots in the
children’s literature. Object Teaching and Rature
Study represent, rather, interludes in a general
trend, during which emphasis was placed on method-
ology at the expense of understanding*
The claim of those who elaborate the theme of Object
Teaching is that it is a method and not a subject* Its
purpose is to proceed from the simple to the complex. It
was (as a method) usually applied by a formalized type of
questioning. Writers of Object-Teaching manuals carried
these principles into specific lessons. The concept of
"higher" and "lower" faculties was developed. The result
was a serial development of education which placed definite
emphasis on memory and observation in the lower grades and
deliberately attempted to eliminate attempts at developing
reasoning ability*
49/ Orra E. Underhill, op . cit*
, pp.8-9.
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Salmon
,
in his book, Longmans * Object Lessons (1873),
states: "The study promotes the growth and vigour of the
faculties employed in observation, classifioation, generaliza-
tion, and inductive reasoning; but of these the faculties em-
ployed in observation are most active in young children, the
others being dormant or altogether absent."
Underhill in his summary of this type of instruction
says:
1) Object Teaching was a complex methodology based
upon the principles of the faculty psychology. The
attempt to apply these principles, as interpreted
by Pestalozzi and his followers in England, em-
phasized (a) analysis of instructional materials
into its simplest elements, which are to be taught
first, and (b) separation of perception, conception,
and reasoning into serially developing faculties.
2) Assumptions of a serial development of the
faculties led to emphasis on observations and memory
in the lower grades.
3) Although the emphasis on method resulted almost
in neglect of the function of organized knowledge
in the thinking process, the selection of lessons
and method of presenting individual lessons Indicates
that the specialized sciences exerted some Influence
on these materials.
4) Although the fundamental purposes of Object
Teaching were expressed in terms of training the
faculties, it was often considered as a technique
for Imparting useful information.
5) The science presented in the Object-Teaching
materials frequently rationalized to give support
to the Christian theology.
50/ David Salmon. Longmans* Object Lessons. TTew York:
Scribner,Armstrong, 1873, pp.5-6.
51/ Orra E. Underhill, ojo. oit .
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6) The extreme formalism with which the theories
of Object Teaching were pnt into practice led to
the very meaningless memorization and verbalism
which the educational reformers were trying to
avoid*
7) The specialized methodology, together with the
emphasis on objective materials to the exclusion of
books, made heavy demands upon the ability and the
knowledge of the teacher. 52 /
As Interest in Object Teaching waned, a strong demand
for science in the elementary-school program became evident.
Industrial expansion based on theoretical science and tech-
nology caused science to be looked upon as a "practical" as
53/
well as a "cultural" subject. —
William T. Harris is generally credited with the first
general plan for an elementary-school science curriculum.
A preface to an 1887 edition says, "it has been accepted
for sixteen years as the best presentation of the subject."—/
His elementary-science curriculum was based upon a
philosophical foundation and it emphasized ideas and their
relationships. It was the first detailed elementary-science
65/
curriculum to have influence on education.
—
62/ Orra E. Underhill, 0£. oit .
.
p.92.
64^ Ibid ., p.lOO.
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The MoMurrys, Charles, Prank and Lida, exerted great
Influence on educational theory and practice through their
writing, teaching, and lecturing. The basis for many of
the teacher-training courses in the normal schools were
formed from their theories and influence.
The elementary-school science program as expressed by
them resulted in making science incidental to history and
literature* It tended to minimize the influence of special-
57/
ized science organization.
58/
Francis Wayland Parker —was a strong influence in using
science as the unifying principle for the elementary- school
curriculum. He supported the work of Jackman and Straight
along this lino at the Cook County normal School, later the
Chicago Institute, and finally at the School of Education
of the University of Chicago. Parker* s influence in science
teaching in the elementary school has been very great. The
effects came largely through the work of Jackman and Straight
who have taught and directed the science work of the practice
schools of the University of Chicago School of Education.
Here for the first time was presented an elementary-science
program which aimed at giving an understanding of the uni-
verse and emphasized scientific techniques as a method of
problem solving*
56/ Charles McZenny,"The MoMurrys in American Education,”
Feabody Journal of Education .March, 1958. 5:262-268.
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Ida C* Heffrcn, Francis ayland Parker . Los Angeles: Ivan
oh, Jr*, 1934, pp. 24-25; Massachusetts, Quincy School
Report (1880-1881), p*l.
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Wilbur S. Jackman first plemned an elementary- school
program in 1899. His course of study is outlined in the
Cook County Biennial School Reports for 1890-1892. Jackman
and others, under the leadership of Parker, tried to formulatji
an elementary-school program in which science was the core.
Jackman emphasized the part played by"generalizations of
science as guides to organization*
Religious influences were still strong, but there was
little trace of this influence in the programs of Harris,
the McMurrys, and Jackman. The trend that they aim to
establish is"..* to seek for behavior controls in terms of
cooperative group behavior based on intelligent understand-
ing of the social problems Involved rather than on theolog-
ical principles*"
62/
UnderhillTin his summary states ;
5*** Conflict between "cultural" and "practical"
values resulted in much confusion of thought with
regard to the ultimate purposes of the elementary-
school program. The most influential through their
relationships to teacher-training programs support-
ed a more generalized approach to science in terms
of cultural and disciplinary values, whereas those
more directly associated with control of the schools
more often supported science in terms of vocational
values* Each of these groups tended more or less
t^ rationalize its position in terms of both types
of values*
59/ Wilbur S* Jackman, Nature Study for the Common Schools.
!Tew York: Henry Holt, 1591.
60/ Orra E. Underhill, op* cit *
,
p.l53.
^/ Ibid., p*154*
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7.. .Although faculty psychology continues to domi-
nate the thinking of many, educational theory
is shifting the concept of mental discipline
away from an exercising of specific faculties
and toward a more generalized idea of mental
discipline* This tends to oppose the limita-
tions of the study of nature by young children
to observation only, and emphasizes the signif-
icance of insight and understanding in reflect-
ive thinking*
9***A11 of the science programs proposed continue
to give increasing emphasis on the need of
first-hand observation and experience. Changing
viewpoints as to the nature of mental activity,
the growing importance of the laboratory method
in science, and increasing attention to the
child as a biological organism all tend to em-
phasize experimentation and problem-solving
types of activities instead of mere observation
and description.
10. The programs of elementary science proposed
during the last half of the nineteenth century
failed to affect practice, largely through the
lack of teachers able to handle the program. 63/
At this time (circa 1890-1920), the so-called Nature-
Study movement swept the country* There was a diversity of
purposes as set forth by the many proponents of this movement.!
Underhill sets forth a series of outcomes, paraphrased
from various sources published in 1906* i
To help the child become familiar with the
|
things about him; to appreciate them for their
value, to love them for their beauty.
To bring the child to a living sympathy with
everything that is.
To give things their true ethical value.
63/ Orra E. Underhill, Loc . cit .
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To keep alive the office and nse of poetry,
particularly the form called verse.
To appreciate nature descriptions in literature
To make his surroundings more attractive to
the country child on the farm.
To give appreciation of the practical value
of living phenomena.
To cause the child to appreciate for no other
reason aside from loving them ^plants and
animals ' . 64/
There were many voices raised in opposition to these
varied nature study aims. Some of the criticisms were :
Emphasis almost wholly upon biological materi-
als*
Anthropomorphic explanations
Culture-epoch theories as a basis of organiza-
tion
A study of isolated and unrelated phenomena
which lacks organization.
Emphasis on poetry and myth
Work incidental to that of some other subject
Methodology based on the assTimption that
children cannot reason in the early grades.
Extravagant claims for emotional and aesthetic
outcomes
Emphasis on identification and the learning
of isolated bits of fact. 65 /
64/ Orra E. Underhill, oj^. cit
.
, pp. 171-172.
65/ Ibid ., p.170.
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Underhill states that the criticisms which seem to have
the greatest significance in terms of influence on present-
day trends are;
Lack of organization
Assumptions as to difference in kind of reason-
ing ability at different age levels.
Extravagant claims for aesthetic and emotional
outcomes. 66/
The attitudes of sentimentalism, imaginative sensibility
and the general attitudes of romanticism as expressed in the
writings of the day (circa 1890-1910), and the general atti-
tudes of the people resulted in the Nature-Study type of
program. In this way emphasis could be placed on various
aesthetic values and expressed through terms of emotion and
sentiment.
Prom the very beginning of the program. Nature Study
had its critics. The most important and valid of these
criticisms were ;
Lack of organization
Limitation of children* s capacity to reason
Extravagant claims for emotional, sentimental,
and aesthetic values. 67/
In the summary of this section Underhill states;
66/ Orra E. Underhill, o^. cit
.
.
p.l70.
^ Ibid ., p*213.
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7. AssTimptions as to the nature of children’s
interests and their part in motivating learning
led to the assumption that the immediate and
casual Interests of children should he the
leading factor in the selection of what is to he
studied, Nevertheless, details of programs as
given in Nature-Study manuals reveal that the
organisation of the specialized sciences was
an influential factor in the selection of materi-
als and methods of presentation*
8* Continued emphasis on first-hand observation
and ’nature not hooks 'led in practice to seasonal
organization of materials, theoretical emphasis
on field trips and out-of-door nature experience,
and identification as an end in itself. In spite
of this emphasis (in theory) on first-hand ex-
perience, much of the material classified as
Nature Study was in the form of reading materi-
als and stories about nature, and a great deal
of this was fable, myth and fairy tale.
9* One of the chief oharacterlstics of Nature Study
was its use of anthropomoiTphio interpretations
of nature as a means of stimulating the imagina-
tion and arousing Interest.
10* Although theoretical discussion usually advocated
a well-rounded program including the physical
sciences, in practice Nature Study came to he
considered as dealing almost wholly with bio-
logical nature. This was probably owing to
the greater ease with which such materials could
be obtained and handled by teachers untrained
in science, and to the fact that those most in-
terested in introducing Nature Study into the
schools were largely specialists in the bio-
logical sciences, 68/
M/Craig states that selection of objectives should con-
form to these conceptions: "(1) that greatly influence the
thinking of the individuals who learn their meaning, and (2)
that have modified thinking in many fields outside of science?
68/ Orra E, Underhill, op, cit ,
, pp, 213-214,
69/ Gerald Craig, 0£. cit , , pp, 134-135,
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An example of a concept and the range of Interpretation
that it can have from the Primary grades to adulthood may be
seen in the following: ^Species have survived because by
adaptation and adjustments they have tended to become better
70/
fitted to the conditions under which they live.” — This
concept can include such matters as: migration, hibernation,
parental care and social life among animals. The subject of
migration can be developed to show a means of adaptation to
environment. It can be shown that parental care of some
animals has assisted them to survive.
Prom the range of development in this concept it can be
seen how it could be an objective of study from the Primary
School and up. Development of this concept allows for con-
tinuous growth of the individual in increasingly enlarged
understanding of concept. The basic aim of this concept
is not isolated facts about the lives of animals, but basic
concepts which both develop and challenge thought.
Craig states as another criterion to Judge the value of
content: "Certain objectives that are selected for science
in the elementary school should conform to those goals (in-
formation, skills, and habits) in science that are important
because of their function in establishing health, economy,
and safety in private and public life.” 71/
70/ Gerald S. Craig, ojd. cit
.
,
p.l2.
71/ Ibid .. pol39.
!>e:
Sc ' st •<f.‘ *.-.»o<roo v So -r^raxc ,a
ctf ? fc-ftr/l;. 0^ Vff;-- «itf 7.-.S sTTea-
-: :)3iieoo<: b07tr-r,ir ,v„.
.-aZoc^iE" Sv.. r
r,,^tB0 B7:oor.f Ot hef.T.^J evari ^.^If.^ ;*aa,,..t8i..i.f,a £a« .TO.;.t«J jefic
’^ov
S-MT ' \^^vrj: -c,rf;; iiohJ- *:•?:
-iir QCT0.t^ ^^'TO0 Kdii- 0& i)bcftn
,rroi,UT^:^i :r.c,
of'vTojrt fqeoaoo
^0 *-09(;dr8 --
.alAiffitr'- y.ur^ri. hi [^t^oo r?r.*=! ©t^js
^0 s/TS<3fn i V70K8 5oqoX©vei5 erf n^o rTox^ST^X-rr
3."03 io X^XaetBg v+«xl^ m/orfe otf ;r. o tl
.t.Tft«no‘ifva©
.ovivTi/H •ri- •’red'>^ Ssoileeje Ejsrf t;I/sfalixa
8cf T.io J“ t 'J'-j '^c/foo Rjrfd* xi2 ^ti^ir’^ioXevoX l:r e/ft rci'^
:,- lo «7XtoHcfo fTA or,,oc ;n .vorf neea
-Of. 8.70IX^ t-reonroo OXXt ‘bo .tcOfliqroX:>70^ .-rr; XOOdpiS
0. ^
- ^.C^i.’trw.SGTr^a.! «.• ri»;/6Xvi'^'-r-i'’ BO’oiriti't
^qe'oaoc s;a.^ ’bo rr-b.,^ !.b*35rf ofr-',
.cf-qoccinc lo ^:7lf iTP.;bB'r8J^ftjr
?:.03rf rr,c'
,
^ J. f.Tf ; rr :to ;;--:-.7’:I .tuocfB r>cf0J3‘t f>0.t«X08X ^on tti
.tXr.oor:^ ^^nr-XlKHo ofLS qaC^- r'-d ifwoc doirrv?- ad”^oonoo
^0 9sr.:j7 orC:? 3p6x/(, oJ* ccnto'r-Xi-TO T^[{&cr^> ir: ro:^B-.*a
9orro:oa to?: .^©Xeelov; e-- >.»».-) ?.hv j-too(,rfr :3-n.^?aoo
-iiUuXto^ 0801ft ot fflTC?:rcoc i
.r;;c.f!:; £oorfo8 vT-tfronoCe ©ift rtb
t-TFtTO iCTX oorte^oo tX hr^
,
nXIxXs ,noXtsr:frr^
,
:'OT0T0oe ,ffj-r.r>0f( ^
-<x:i8 !Xn i. .+?;& rrotfoats’^ tX. it ^o onxrjBoorf
\ fv
„
'
.elXI of'Crrq fin/? ot/’vbTri nr Y-e’bfls Xna
?X..i ,,^to .
,
u *»tO
j.?* r
,.^ro \XV
« •
Individuals can lead a life better balanced in good phys-
ical and mental health if their understanding of basic health
principles is part of their dally thinlclng. Science has close
relationship to the economic problem of man and his environ-
ment* Existence and advancement of man depend upon wise modi-
fication and control of environment*
72/
A third criterion as written by Craig: "Certain objectives
that are selected for elementary science should conform to
those facts, principles, generalizations, and hypotheses of
science that are essential to the Interpretation of the natural
phenomena that commonly challenge children*"
Interest of natural phenomena studies reveals principles
for interpreting such events. The child should be guided to
interpret through observations and experiences. He should not
be misled by nature myths, fairy tales, and animalism.
Selection and evaluation of objectives must be in terms
suitable for the elementary school. One must be conscious of
the stages of growth in interpreting natural environment.
Identification and observation are only means to an end in
73/
view. Craig—'states: "It is quite likely that the lack of
recognition of natural science in the elementary school has
been due to the inanity of the activities proposed by our
courses of study and by the lack of any challenge in the con-
tent that has characterized so much of our subject matter."
72/ Gerald S. Craig, ojo. cit
.
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In developing conoepts it must be realized that certain
meanings must be learned earlier than others. One reason is
some concepts are less involved and require less previous
learning. Another reason is that some concepts are basic to
the understanding of others. There is a natural order in
the learning elements in science. Simple meanings precede
those more complicated and an understanding of these degrees
of complexity assists in content planning for grade placement,
An example of the development of a concept follows. It can
be seen how understanding of one concept leads the way to
the understanding of each more difficult one. —
^
1. The sun is much farther from the earth than is
the moon.
S. The light on the moon comes from the sun.
3. Our sun is a star*
4. The sun is larger than the earth.
5. The earth revolves about the sun.
6. Day and night are caused by rotation of the
earth on its axis.
7. The stars are separated by very great distances.
75/
8. Some stars are very much larger than our sun.
—
76/
As early as 1904, W.S. Jackman“^n the Third Yearbook
called attention to the break between the science instruction
in the elementary and secondary school. He urged a course
74/ Gerald S. Craig, op . cit .
.
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75/ Loo . Pit *
76/ W.S. Jackman, ojo. cit .
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oontiimoTis and nnlnterrupted from kindergarten throngh the
oollege# This Idea was not widely accepted, and the prevailing
view was that no instruction prior to the high school was
worth while.
HJ
At the present time, Craig and the Science Committee
recommend that a continuous science program he developed in
all schools. Bases for differentiating science material would
be based on the Increasing maturity of the children. The ad-
vantages of sequential organization of essential meanings and
of having a course of study introduced through the early grades
and to be continuous in development are;-
1. It assists the teacher-training schools by giving
them a definite task— a course to be profession-
alized*
2* It places the emphasis on meanings rather than on
objects.
3. It provides the teacher with guidance which comes
from research and study. •*.
4. It suggests learning elements at grade levels
appropriate for that learning.
5. It provides for proper balance rather than a
narrow segment which might result if the teacher
followed her own interests and preferences.
6. It provides for setting up new situations in
later grades which may cause previous learning
elements to be needed. 78/
77/ Gerald S. Craig, op. cit
.
.
p.l58.
78/ Craig, Loo , cit .
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SUMMARY
In the field of soienoe ednoation new subject matter is
emerging. This new type of thinking Is related to the func-
tion and nature of content. The traditional point of view
was the subject-mastery type of instruction. This organiza-
tion of content items aimed for development of specialists
rather than educated laymen. Little attention was given to
.the growth of the individual toward larger values residing
in the content fields.
Prom these traditional practices a gradual change has
taken place. This change favors not content items but an
area of thought believed useful in contributing to child
growth in useful directions. Content now becomes a means
and not an end in itself.
The present day has seen the desire to show science as
a part of life and interaction of values and experiences.
Thus, in planning instruction in science today, the aim is
to develop a science program pliable enough to fit into the
specific needs of a particular group.
Instruction must begin with the place where the children
are in their thinking. Planning must have elasticity and
depend upon the children and their ability and their interest
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in developing within the areas of a science program. The
level of development will vary between groups and within
the same group. In order that the enrichments and the
interests of life can be better appreciated, it would seem
that the beginnings of such instruction cannot be placed
too early in life
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THE MATERIALS USED AHD THE GROUP STUDIED

CHAPTEH III
THE MATERIALS USED AUD THE GROUP STUDIED
Problems for Teachers in Developing Science Programs «
The general aim of the science program may be to teach
those conceptions which are basic to future desirable sci-
entific attitudes. These conceptions are taught not as
Isolated facts to be memorized but are so surrounded by
experience and Inferences vital to the Individual that
critical thinking becomes a part of his habitual understand-
ing of problems.
To further the alms of such science programs familiarity
with those science problems which might conceivably confront
a specific grade level must be understood.
A course of study, though useful as a guide, cannot be
allowed to become too rigid® In order to keep vitality In
the science program. Instruction must be fitted to the par-
ticular needs of a specific group. Sequence between grade
levels cannot be Inflexible and unrelaxlng. Considerable
overlapping and various alterations of a program to fit the
needs of a group must be allowed.
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Under the old forms of instruction there was little of
interest to either teacher or child* The methods used were
the question-answer type. Science Instruction was stereo-
typed. The only challenge present was desire for good grades.
There was no Interest or place in such instruction for the
young primary school child.
For the young child so-called science instruction was
given under the cover of myths, fairy tales, and similar
stories. Also, sentimentalism concerning ’Mother Nature*
often became a part of a young child* s science education.
79/
Gerald S. Craigs in his hook. Science for the Element-
ary School Teacher
,
says that the following concepts are
elements of the scientific method which should be given
opportunity to function in the lives of young children:
Questioning magic as an explanation of events.
Rejecting the personification of natural forces
in explanation.
Realizing that interpretations advanced by scientists
today may be corrected and improved by the same or
other scientists tomorrow.
Demanding more evidence.
Rejecting faulty thinking.
Questioning superstitions, prejudices, astrology,
fortune-telling.
79/ Gerald S. Craig, Science for the Elementary School
Teacher . Boston: Ginn and Company, l94o, 1.31.
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80 /
Craig—'goes on to say that a problem to he solved must
be clearly formed In the minds of children and of the teacher
It should be meaningful. It may need redefinition or further
analysis# The development of such work affords both teacher
and children an opportunity to develop critical thinking#
Craig^^deflnes the four types of activity which may be
used in developing science education# The following is a
brief summary of four types:
I# Discussion#
44
o
This type of activity serves to
clarify the problem# It brings to light that information or
misinformation which the child may have on given phenomena#
It is useful to stimulate interest and to develop future
trends toward more fruitful instruction#
II# The Experiment#
By actually doing and feeling
a certain problem through, its meaning may become more real
and meaningful to the child#
III# The Excursion#
Observation of the outdoors,
the effect of seasonal changes, study of soil, rocks and
various other such items make the Excursion method of science
instruction very valuable#
80/ Gerald S# Craig, oit #
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IV* Reading*
Reading of authoritative material for
reliable information offers a means by which the child can
educate himself* The heritage of the past is handed down
through the medium of printed material*
In developing experiences in science education use can
be made of special interests and current events* A given
area may be held in mind, but instruction must be adapted
to response and reaction of the pupil group* In science,
a subject can never be mastered or finished. There is always
more to learn* Teaching should not push any one unit of
science to the point of exhaustion of pupil interests* Such
domination may lead to unnatural and forced correlation* The
presentation of a too narrow segment of environment should be
avoided* Pursuance of a wide range of problems, some of which
may be developed in later years either as a hobby or as a
82/
future avocation, is desirable*
83/
S* Ralph Powers 7“ Chairman of the Committee on Science
Teaching of the national Society for the Study of Education,
states the Committee’s point of view on learning and subsequent
curriculum development as follows ;
The burden of evidence from studies in the psychol-
ogy of learning and in individual differences is
overwhelmingly in support of the theory of gradual
and concomitant development of mental traits.
52/ Cerald S* Craig, op* cit *
53/ S* Ralph Powers, (Chairman of the Committee on Science
teaching) ”A Program for Teaching Science", Thirty-First Year-
book of the National Society for the Study of Education,Part I,
1532, pp.6-6.
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There is now a demand for a contimious and correlated
program of study# The new theory requires a curriculun
in which learning experiences shall he arrayed in
such a manner that, as the child progresses, through
successive grades, he will have opportunity for con-
tinuous enlargement of his knowledge of the problems,
principles, and generalizations that scholarly men
find worthy of study# This new interpretation of
the process of mental growth has now such wide ac-
ceptance that it has determined the character of our
institutions for elementary and for secondary educa-
tion, but it has not yet had full recognition in
determining the objectives, content, and method of
study# Efforts to clear the field are in progress#
These studies have had widespread influence upon the
Q±/
development of science teaching of the past few years# West
,
in his study, A Technique for Appraising Pertain Observable
Behavior of Children in Science in Elementary Schools , (1937 )
,
says of this Committee: "However, the originators of these
studies are constantly considering educational problems with
a view to making such changes as new evidence may indicate#
The necessity of modification from time to time shows that
science teaching is a dynamic process#"
The general purpose of this study is to attempt to show
that, since education is a continuous unfolding process, and
since science is an integral part of daily living, development
of scientific concepts should be begun at the earliest possible
educational age and be continued as a part of a steadily grow-
ing program# Through a brief survey of the literature and the
objectives of some of the leading educators in the development
64/ ^oe Young ITest. A Technique for Appraising Certain Observ-
able Behavior of Children in Science in Elementary Schools
,
(jontrlbutions to Education, Ho #728# Hew York: Teachers College,
Columbia University, 1937, p#5#
f- : r::s ^ssov:is:& \co e tct?- '
t
j r.-'rf niori'T
‘ ->rfy
,--i: r'*-r ini.-rs,nT '
,. 'H‘
.C.^ '.rT‘- R(onn]-"s ^ 'iff ^. Ti^>)i I'.u.*;'''. ‘
/ .T_. r-
,
"arC? TOjut::-r p : "
— TOJ.= T I 'j ;v?"*! Gl(/{0 r.CI" ••. , 0 «"» O#’"'’ ;< *'’7 f ti T-r i' ..
,
: J
' i*
'^0 ©‘^.BorkVO/iyc f'j'f *10 P Tto.
OfLT t£TjeXo.i'r 2 Rfio 1
1
* i:.': x X i--:crr©^.
,
•.
-..".r .^o^ tfq
''
r rro f)T, o'! r,- ; .’.xi'’' l-o i
.--. v" '.70;* c-.vrl £ cV'^r o /t
'
*' i tVf i'r> ^ o'';'’ ''o.'te:*' }(••
- V- ’to"' f'HB \.'i , ‘lol: h :.o rJ'i;J‘,r ..-x
'O’-
•'
* Vn^oo*^'; J. C -t f'i- ' ^'-7 cToff EPif V *
,
70: V
't *-• .<•' ': •
,
X. :.•: a*'
,
^©v.L; 0©fyo oov $fiJ*«ipnrot*''
.
*
';o* j^O": X fi.r ' v ‘. oXt; -; o7;^ r>':nfc o-.*- ./r ir.'-
ffo.',;. ’’.oii - jxl-' .rx r'oo'r'^SMjbXw TjpX eoIL.utf: otoKT
:;•
: J-S^iq =»i'At >.••• sCiitiiOft I ' .’‘ffOtfrqoISTP^
:-! rd yr^ y <r. ^:fc^vC
.
•/.r\r:.fr S 'TTP-Jrror. ol.; j. riJr ac't <' r- 'iOivoifeH^
seorTt Jo j ‘o o
,
t©v©v.-c”" fmio: ^ 2ii't Jo Q'^ps
[f:-'' . -;
t
•' rcfo-j q XiirtoiXiBor' Co 7 aXx'o/ 00 7.rj- : >.^r;; ^'C ©''<> BOttjjj'B
.OjPoI'" *? '.riTT ooffoXivo 7/0;'! Uh p ©V ' Of'
T
c'C£^ ';' ^ '^'i^rv b
: : : '::
.. '.J Oo OKit Xfn'^-'i. rto j. •'I L
'
;7 7^ iTHficorr ©rf?
'.'eocc.17 0 ^PTfifTJX' 0, :. : ‘^aXxrOffK^ 00if©l0c
??o~rG Ov ^ C' '; .t vinTits 'jXr't ‘*0 t:)/ oq*''0':v ri’Toacx, srIT
C.:.! .SEOco*":)' ^-o'U-r.oJriiJ 7r*r>.rfil«ao© ft isi” rrc iJ’. o;f&o onn-a
v.^iTOrr.qorwV^?' ,^7ii7.cl vTlpr ri '. s .1, oc'Tf*lo:i
o.CT’r’'-;.' i .,:
‘
"•••
. « fr.'qjsri ‘^o’ fc Taoife n^fqcjraoo OX®' : o;).rrr lo
"
' X
.
y.T ^ 7.' r. i *to <’ to ,r. ; oc J5 n' b rrjxro.c .".'^o rr^'P
'-‘T iaiti p>T.t7.' 'f ' J“ ; X r'.J’ J'-; ’^©v'xirw 3 ffoii/r-rx-'!” .cfft'fSO'xq ^rii
;tn‘3 xj olovof) ro' - r. ‘ e'^ oj'^c.rlo
.
-.j-' f-,e” ©OiC.. eovx^‘o©ccfo
-v'r'ic.') ;• 7
.^ 0 . o/q .laac f*'^ x'oT”~ct>
. Oi forj; '
^;; r.o i r^., ;.
'
a_’ a^o^'.^'. * ../ r.L'fO “^.o 'X-fi
,
os -V r r '• * •-; iir'.-'‘j-*. :'/•
••'
-
.
'•.
.V . .; ' CJ c 'H»ij rf^TorirffoT"
t(C-i.rioo
of oontlnuous solence programs an attempt has "been made to
clarify partially this general statement.
The specific experiment carried out was to attempt to
develop in small part a concept of science through the medium
of a workbook developed for this purpose.
Statement of the concept is: "Species have survived
because by adaptation and adjustment, they have tended to
85/
become better fitted to the conditions under which they live.”
Although the four types of activity previously mentioned,
namely; discussion, experiment, excursion, and reading have
been recognized as far as it was practicable or possible, it
was not the purpose of this study to develop this wide range
of material. Also, textbooks in regular reading groups and
as supplementary readers were used, and certain related ex-
periments were carried out in class, together with direct
observation of outdoor activities.
A workbook was developed for a second grade group. Its
purpose was to show in a limited way the seasonal and the
resultant weather changes and the effect of such changes on
plant, insect, animal, and human life*
The class group concerned thirty-three children ranging
in age from seven to eight years. They are drawn from a town
population of about 40,000 people. There are 17 schools in
56/ Gerald S. Oraig. op » oit .
,
p.l2.
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this system and approximately S50 teachers. In this partic-
ular section, the children come from an average income group
with a scattering from the high income hracket and with a
scattering from the other end of the scale.
These children have had three tests for measurement of
mental intelligence. The first test, Detroit Beginning First
86/
Grade Intelligence Test (Revised) was given in the first
grade year. Two tests were given in the second grade: they
87/
were Zuhlmann-Anderson Test Grade II and the Pintner-
887
Purest Elementary Test , Also, in the spring of the second
grade year, two achievement tests were given: first, the
89/
Metropolitan Achievement Tests and later the Stanford
^/
Achievement Test Primary Battery: Form D .
86/ Anna M, Engel and Harry J.Baker, Detroit Beginning First
tirade Intelligence Test(Revised) . Hew "fork: ^orlA Book Co. ,T^T
87/ F. Kuhlmann and Rose Anderson , K^lmann-Anderson Testa ,
^ade II . Philadelphia :Educational Test Bureau, 1942,
88/ Rudolf Pintner and Walter H. Durost, Pintner-Durost
Elementary Test . Hew York: World Book Company, 1941.
89/ S* Bayne, F. Graham, H. Hildreth, Metropolitan Achieve-
ment Teste : Hew York City Edition: Form~A . Hew York: World
Book Company, .1344.
90/ T.L. Kelley, G.M. Rush, L.M. Terman, Stanford Achievement
Test: Primary Battery: Form D. Hew York: World Book Company,
f^T .rnadcBot 03S : •>.?. r:r:fqqs (!ro?:.rjR r:
erJQo :I cqt-^ov '. ££.< ffrcrl: Orict ft'^ r:' T ‘•^fc orfj*
,
.:ic I roac
^’dvto.'Td cc\ccr.i « f^'^’v«•
.ol^ot 'V-f:?- '^0 l'i^= *:iiirclT prf.t nc-r* ^nri^j^cfsoa
crrr^tJie"fiTc:.;e:^ to^ J5«^ci syijn (le^if.r^ao oeorf?
Ja'in rc^rtsci
tP‘: : i. :.M ? d »: t^I rtijsS'it}
Y'3iT* D.J- cev.’'^: at—.J' owT .vro?: f^ba'X'^
Z*: Z- ZL aorj v:e/"~^A- .ifcgfr Crf j~J? eiorr“trOrr?’;i I;
>rof.-ee y-‘:.‘- l>o rtoa a?!-" i/'
'-
^
• J-3 0T;/(I
offt :,' Jdi •r.-'^ trrcr;»v-- Moc owf
\ ^
•3". o' ?:rr*^.V''
<'
,jg £*_ J ^xOi ev^hloA 1
’
"Liir
- CZ. ..Li'?j'ilZ
^
^^aoirr^ve MoA
,
.
'j iioot- i Wi. :2
-
i
”>./.j cTfC’? €>r*rr»*t dl
^ :r^rr
•dLl=iI , 't
-
ra^/ra oto ' fd;e 'niS!?rXnLr'{ .'n \V8
. itj-.e-TiTu :' ."o.:fc j > io uF : ^ ifrZo tJ?.I htx
, j. I aLm'7^
:^_'io>T:J(.“^ Sx^c^.a :; , 'ciOvi-.,, .
'
' cfl&T TOftt.-Til ^-.Eof'u:- \8C
,
v.Tii jToC \of^>h ':.''*fo” ;.:‘Tor v/oT 7!^£:c^ i^eisT^
'
""TUCr
, i.v aro^ IcoK
'LJJ::LL ‘LLL-_’- 1 -<7^ , '-.^!frt*r('.l' «. .,
'
'>f.
t •^-'. Oi! • : • \'vjG
T( .'
'.
"TTi" 0 ' :;i'2'f‘-’:: 'v^>‘T .<" ' "'"ir J r*.-a .
,x —
The table of reenlts Is here Included. These results
are listed from the Highest to the Lowest in descending order.
In order that test differences of the same pupils may be ob-
served, the same code number for each child is used through-
out the tests. The letter refers to ’girl*; refers
to *boy*
,
and where a new pupil entered who had not had the
previous test or tests, the letters were changed to (boy),
and (girl).
The completed workbook is Included in the Appendix.
The Autumn-Winter sections dealing with the way in which plantp
insects, animals, and people get ready for and survive the
winter are the first two parts. General weather character-
istics of each season are emphasized and contrasted, together
with the effects which such weather changes have on life.
The Spring-Summer sections are the last two parts of the book.
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Each story is followed by a comprehension test check*
Some stories are followed hy several related exercises. For
example, one comprehension check exercise is the True-False
basis. This is headed: Yes or Ho
Directions: Read these sentences.
Some of these sentences are right.
Some of these sentences are not right.
Write the word Yes beside the sentences that
are right. ,
Write the word ^ beside the sentences are not
right.
1* All birds live in the north all winter.
.
2* Some birds fly to the South for the winter.
.
There are four similar exercises in this part; two of them
follow stories about numbers.
Example : Yes or NO
7 birds are more than 70 birds. .
7000 birds are more than 700 birds.
.
700 birds are more than 70 birds but not so many as
7000 birds.
Another comprehension check type of exercise is one
that consists of filling in blanks. A list of words is
taken from the story; sentences from the story are written
omitting one or more words; the object is to find the right
rTC'.;et'ir‘)i©tqnoc ^ •jd jf "^rote AotS,
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word from the word list and write it in the blank space*
Example; Eill in the blanks*
black small
gray white
The chickadee is a bird*
His coat is and
*
Ho has a cap*
There are three such exercises in this section*
Another type of exercise is the multiple choice, i.e.,
a sentence is completed with three or more answers- one of
which is correct* The object is to find the correct answer,
check it, underline, or in some way identify it.
Example;
Read these answers*
One answer is right.
Put a V beside the right answer*
A Woodpecker has a long, sharp tongue.
This helps him
1* Dig holes.
S. Stay on the tree.
3. Catch bugs deep in the tree*
A slightly more difficult example of the same type.
Directions;
Read these sentences.
Two of the sentences are right.
Boston UniversfV
School of Education
Librarv
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The other sentences are not right.
Find the right sentences.
Write each of them on the line below
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A Woodpecker pecks at wood
1. Because he eats wood.
2. Because he eats insects under the wood.
5. Because he wants to keep warm.
4. Because he wants to hide.
5. Because he wants a hole for his eggs.
(Lines are drawn below the exercise so that the correct an-
swers can be copied there-on.
)
Another variation of the same type exercise:
Question: Which word tells what the woodpecker's
tail is like?
Put a circle around the word that tell
you.
B
this soft little strong
A similar comprehension- type exercise is this one:
happy chick-a-dee-dee-dee
snow friendly (etc.)
Two of these words tell what the chick-a-dee is
like.
B'ind them.
Write the words in the boxes.
(Boxes are drawn at the side of the page for this purpose.)
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Another exercise consists in guessing the names of birds*
A word list is given*
Bine Jay Woodpecker Unthatoh
Gness the names of these birds*
Pnt the right name into each box*
Example: 1* This bird outs deep into wood. He cuts out in-
sects that hurt the tree* He is a helper to the
tree*
His name is
Put his name in this box.
fA box is drawn at the side of the page, for this purpose).
There are five of these related or similar comprehension
exercises in this section*
Several exercises are based on word analysis ability*
Example:
short bill part under
long thin under tall
One of these words has the little word inside
itself.
Eind that word*
Write it in the box*
Draw a line under that part that says in .
(Box provided for that purpose at the side of the page).
Another related exercise is this.
Huthatch
There are two small words inside this word.
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Eaoh small word has three letters.
Write one in eaoh hox.
upside down
right side up
One of these words has the sound ow, in the middle of itself*
Write that word here*
One word ends in the sound ight .
Write that word here. et* al.
Another form of the word analysis type exercise:
1* Word begins with b
2* Words begin with ^
3* Words begin with str etc.
These are the words.
Head them.
Put them in the right boxes*
stays small strong sticks
seen straight short etc.
Another word analysis exercise is this:
Here are some big words*
There are little words in the big words.
Draw a line around the little words.
(List of words taken from the preceding stories and exercises
are used)*
There are eight word analysis type exercises. Twelve exercises
are related to art*
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Feeding the Birds
Draw a picture of your yard*
Draw a bird feeding shelf*
Draw some suet hanging from a tree* Remember to draw
a winter tree*
Draw some birds feeding*
Draw a woodpecker, a nuthatch, a chickadee, and a
blue^ay in your picture*
Put yourself in the picture*
You are bringing some food to the birds.
There are seven illustrations to be colored in this
section of the workbook.
Before introducing the workbook exercises a Pre-test
was given* In this test the children were encouraged to
say Just what they thought about any given question. The
answers were recorded as they were spoken* Ro comment was
made on any response.
To avoid repetition, similar answers were assimilated
into one answer* The first Pre-test covered pages 1-8 in
the workbook. The test was divided into two parts, and two
thirty-minute periods were used. Thirty children were
present on both days. Most children attempted some kind
of a resptnse to each question* On Question I. Three
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oMldren did not answer. Qaestion 8. Fourteen said they
*did not know*. Question 15, Seven did not answer.
Pre-Test
!• How do you think that birds live in winter ?
Some birds fly south.
Some find food.
Store food under logs.
Ply around.
Find food in trees.
Dig holes in trees and get in them.
Ply around and eat dried berries.
Find a place and sit in the comers of trees.
Ply around and pick up crumbs that fall from npstairf
.
GrO to a house and get food from a feeder.
People put out seeds.
Dig for worms.
Find a hole and live in it.
Live in evergreen trees.
2# Do birds fly south ?
Yes.
Some birds fly south.
Most birds fly south.
3. How long do you think it would take to make such a trip?
Start from up here and take about 10 hours.
Ten days and ten nights.
One or two days.
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One week*
Two weeks*
Three weeks*
Ten days*
Ten weeks*
(Majority thought 2-10 days).
4* How many miles do you think they have to fly ?
Majority guessed 1-10 miles*
One said twenty miles*
One said 100 miles*
5* When do they fly — day or night ?
Many believed that birds start out very early, about
3 or 4 A.M, and fly until 3 or 4 P*M* Others were
of the opinion that birds start around 12 noon and
fly until late at night*
6* Do you think the birds fly fast or slow ?
Majority believed the birds would fly fast ’so as
to get there quick* *
Bird flies as fast as a bus*
Past, but then they get tired and go slow*
Two children guessed that they flew slow*
7* On this trip do you think that the birds fly together
or alone ?
Big groups (Majority answer)
Ply alone* (3 answers)*
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8. Do you know what the word ’migration' means ?
(Three children thought it was an expression of
courtesy)
•
'When you're being extra polite and say 'my graciousl
How fast birds fly.
Means something about birds*
How birds store food.
About birds flying together.
9# Some birds are called land birds. What do you think this
means ?
Stays on land most of the time*
never flies but stays on the land.
Lands on the ocean.
Builds nest near the ocean.
Wests on land.
Might make a nest on a lighthouse.
Stays in trees most of the time.
Always on the ground.
Stays on the ground and flies around at night.
Builds a nest in a fence.
West in a hedge.
Lives near ocean and crawls on land.
Might mean birds in a cage.
10. Some birds are called water birds. What do you think
this moans ?
Stays up in the air and flies over water.
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(oontlmied)
?lies up high in the air and jumps into the water.
Drinks a lot of water.
Cat oh fish.
Birds like pigeons, ducks, sea-gulls.
Penguins.
Birds that swim in the water.
11. How old are you ?
f7-8 years)
12. How old do you think that your Grandfather is ?
(30-90) (Majority guessed below 60 years).
13. Do you think that trees live longer than people ?
Yes, some older.
No (7)
14. What are the redwood trees ? Have you ever heard of
them ?
No.
15. Thousands of years ago there were no people on the earth.
Who do you think lived here ?
The Indians
God
Only trees
Woods with animals
Bears and trees
Jesus
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15. (continued)
Squirrels and bears.
Only water.
Go do
Trees and little bears, squirrels and skunks.
Just animals and woods.
Trees.
Mountains and animals.
Whole world was water.
Whole world was Just black.
The pre-tests were given as a test of the objectives
of the subject and were given before educational activities
were begun. Later, the same tests were used for diagnostic
purposes.
Science workbook lessons were held in twenty-minute
periods three days a week for seven weeks. (This seven-week
period refers to the thirty-five page section used for this
present analysis). In certain lessons where art work was
part of the lesson development, a thirty-minute art period
following the twenty-minute science program was utilized.
The workbook was so constructed that a short story
preceded each set of exercises. The story was first scanned
for vocabulary difficulties; a few words and phrases were
put on the board, and a brief, intensive drill was used.
Then the class opened the workbook to the story and a few
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mimites of silent reading stndy were employed. Following
this the class was called to attention and the story was read
orally.
In this first reading, those with the less adequate
reading abilities were called on. Difficult words were
"sounded out", and others helped where it was needed. Then
the story was re-read (once or twice) by the beat readers
in the class, and the children were adTlsed to "think hard"
about the story because in a few minutes they would want to
be able to answer some questions about the story.
After the story was read, a brief discussion period
was held. Questions were answered and an informal check
on comprehension was made. Then the class turned the page
to the exercises. The directions were read orally. The
children took their pencils and worked out the exercises
to the best of their ability. Ho help was offered at this
time. At the end of the writing activity, the children were
allowed to color in some of the pictures. If an art period
was to follow, directions for the picture were read and dis-
cussed.
At the end of the period, books were collected and
checked. During the next science period, before the new
lesson was begun, all exercises of the previous lesson were
done orally, and discussion was encouraged.
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CHAPTER IV
SUMMARY AUU COHCLUSIOITS
The main purpose of this writing was to attempt to de-
monstrate through fa) a review of the li«lerature, and fh) an
examination of desirable outcomes in present-day living that
a promulgation of a science program to begin at the earliest
level and to continue through all levels of education is de-
sirable*
An attempt has been made to show through a review of the
literature that such a program should not be rigid, arbitrary,
nor artificial. On the other hand, objectives and aims should
be clear in the mind of the educator. These aims should rep-
resent a more or less continuous unfoldment from grade to
grade* Thus, as the same principles may be taught again and
again, greater development and enlightenment should occur.
While recognition is given to the various types of activ-
ities such as: discussion, experiment, excursions and reading,
this study was limited to the development of a workbook and
such activities as were utilized were developed around the
workbook nucleus.
The general aim of this workbook was its utilization
through stories, exercises, and art to establish a small part
- 62-
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of the concept concerning the relationship of living things
to the ont-of-doors, weather and seasonal changes.
Particnlar emphasis was placed on the Autumn-Winter
section which deals with the adjustments of birds, insects,
plants and humans to their environment. Note was placed also
on the Spring section which shows development and care of the
young during the general growth period.
Although it was to he hoped that certain content items
would he retained hy the pupils, the purpose was not to force
miscellaneous content items, hut to estahllsh some small
realisation of the relationships of animals, plants, etc.,
to their environment.
An associated aim of this study has been the hope that
the evidence might show the high degree of interest and the
motivation possible in the field of science education in the
elementary school even with the very young child. And that
science can he utilized as a tool for reading and its related
subjects together with number work and the program of art.
Thus, directed work in this field can be seen as a useful tool
for the elementary school and not be considered 'an extra*
in all already overburdened school curriculum.
There are many limitations to this study. The historical
survey touches on the high points— further elaboration is
possible.
The construction of the workbook is faulty in some places.
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Certain exercises proved more ‘beneficial than others* There
are various sections that could be made more applicable. Data
should be more specific, and there is need for more research.
The sharing of thoughts on subjects in the workbook
seemed to awaken curiosity and interest. For example, one
section of the workbook deals with the migration of birds
and from pre-test questions and discussion much interest was
evinced in both the abstractions of distance and of time.
It was known that some birds fly south during the winter
months. The question was asked(as part of the pre-test),
"How long do you think that it would take to make such a ,
trip?" The majority thought two to ten days was the right
answer. To the next question, "How many miles do you think
they have to fly?" the majority guessed one to ten miles.
One said, ’one hundred miles’
,
and this answer caused much
amusement among the others. (It is interesting to note that
the boy who answered this had traveled to America from Europe
when he was three years old and he has had many stories told
to him about his relatives in Europe. Thus he had come to
conceive distances a little more accurately than the majority).
From the talk ensuring from these questions the children
were most anxious to find a correct answer. When the work-
books with the story section were passed out, attention was
good and everyone made valiant efforts to understand the
reading in order to find out something about the subject.
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The pre-test and discussion serve as a warming up period.
If workbooks had been passed out with no preliminary discussion,
and the children merely told to 'read the story, "Birds Fly
South"*, interest and appreciation would have been much less
than was the actual case.
When the children found out that birds fly many thousand
miles, they were much excited. They were much interested in
the statements that the E^ighthawk flies seven thousand miles
and water birds fly more than eight thousand miles, and that
the bird champion of the migration flight is the Arctic Tern
which flies 11,000 miles.
The children were much impressed by the comparison of
their own guesses of one to ten miles with the actual figures.
They were impressed to find that the 'one hundred mile guess'
was 'nearest right'.
It would appear that the Pre-test and discussion had the
value of :
1. Finding out where the children are in their thinking.
2. A guide to better instruction.
3. Development of critical thinking.
4. Development of interest and curiosity.
5. Establishment of good attitudes.
6. Development of a spirit of investigation.
One of the values of using a workbook of this sort seemed
to be the possibility of tie-up between discussion interests
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with story reading together with various comprehension check
exercises. It helped to develop ability to read and to follow
simple directions. Also, the tie-up of such instruction with
the field of art and similar activity seemed to he of value.
Some of the exercises were clear and appeared to he
readily usahle. In other tests, there were certain confusions
resulting from poor test construction. Some tests were too
complex for the grade level or the statements were amhiguous
and needed clearer wording.
The vocabulary exercise such as finding small words in
big words, marking certain sounds in words, or analyzing words
by putting certain word parts or * sounds’ into boxes seemed
to have value. There was marked growth in accomplishment in
this type of exercise as the number of errors showed a decrease
of more than fifty per cent between the exercises done in the
fall and similar exercises done in the spring.
The 'carry-over’ into the regalar reading could be seen
by greater pupil effort and confidence in attempting to 'work
out' word difficulties independently. Also, since the word
list used in the workbook was similar to the reading vocabu-
^
lary of the second grade, the word drill in the regular reading
class was made somewhat easier.
There was close correlation between the science and the
art program. There appeared to be enrichment carried from one
field to the other. Observation of seasonal change, color
variation and contrast was keen in the field of art. Study
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of the seasonal effects on plants, animal and insect life pro-
vided science enrichment. Trees and bushes with their bare
branches in winter, tiny buds in the spring, full green in the i
summer, and varied color in the autumn, were drawn again.' and
again in the various seasonal pictures. ^I^here seemed to be
much clear appreciation of seasonal and weather changes and
of the effects upon all life of these changes at the oompletioi
of the workbook.
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CHAPTER Y
SUCCESTIOHS FOR FURTHER RESEARCH
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CHAPTER V
SHGGESTIOrrS FOR FURTHER RESEARCH
Suggestions for farther research might be:
!• A more complete survey of the aims and development
of science in present-day society.
5. Greater emphasis on the part which the school must
play in the enlightenment of the individual and his
place in future democratic development.
3. Study and analysis of present-day curricula.
4. Study of the conflict between the method of science
and the methods of authoritarianism.
6. Heed for research study to determine the selection
and the evaluation of objectives to be used in the
elementary school.
6. Research to determine those objectives that will be
of greatest benefit to the education of the laj^an.
7. Research to determine those objectives that most
greatly Influence the thought reactions of the in-
dividual.
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.^t-ory About the ^7eather
j
There are four seasons in the year. Their names are winter,
f
spring, summer and autumn,
''Winter snow and ice cover the ground. It is cold.
The trees are bare.
In the spring the weather begins to get warm, ^Ve plant
seeds in our gardens. Trees iiave nev/ green leaf buds.
In summer the days are hot. Plants grow in the garden.
Sun ^ rain help them to grov/, .U1 the trees are covered with
green leaves.
In autumn the Vfeather begins to grow cool. V/e pick our
plants from the garden, mis is called the Harvest I’lme.'
Leaves are turning bright colors. Soon they will fall from^the trees.'
,
How do you dress in winter ?
I
How do you dress in spring ?
.How do you dress in summer ?.
I
How do you dress in autumn ?
y Draw your picture.
./ Draw your picture.
/ Draw your picture,
•
/ Draw your picture.
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A Story abotit Autumn
The Autriimn luonths a.re Septrenibery October and. Sroveinber,r
Sometimes vie call them the Fall months.
In Autumn all living things get ready for winter. Plants
store food. In late autumn grass plants look dry and dead. But under
the grround the roots are still alive, Next spring new grass will come
up from the roots
.
llajyy birds fly to the warm South, Some birds stay in
the North,
Many insects and animals go to sleep in the v/inter. In Autumn
they are busy storing av^ay food and finding winter homes.
1. Draw* a winter tree,
2, Draw a spring tree.
3. Draw a summer tree.
4
4, Draw an autumn tree.
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Jiiany hmyght a green caterpillar to school. The children
put it in a glass jar. Hiey pat dried leaves into the jar.
Ibe caterpillar ate the leaves.
Ue:Et day the caterpillar began to spin. It rolled itself
up in sonething that looked like soft, fine string, 3he fine string
comes from Inside the caterpillai’^s body. _ the caterpillar was
asleep inside his cocoon.
Kancy found a fussy brown and black caterpillar.
The children called him Wooly Bear Caterpillar,
llhey put Wooly Bear a glass jar. Soon V/ooly Bear
crawled inside a dry leaf. He pulled the two sides of the leaf
tocether and went to sleep. Ihis is Wooly Bear’s cocoon.
Bob found the best "thing. It was hard and brown.
It hung from the end of a branch. He brought it to school. Hie teacher
told the children it a chrysalis.
,
The children wanted to knov/. what v/as inside it.
Bob said it would be a surprise.
F r.^ . 0
r-'
' 1 f ' ^V '» ^ •
• - /
I
/* • V
4' '
^
/
;
- 4
i
c* -
’
vr.
•
V - -i
/, i; ;- fcei'Xfc V;
\r
^
«. •/
^
•
*
, r* • ’^
•tie’
r.
a^xr: ;4‘5<>T j
'
^
ks -r^aq.y:^^ ,-c&odt G'"iv:;.i<n
'>'-' avtt - •
V z
/ '
C '
’>.%'•
• ^7 ‘ r
,ird«50'c o a et'lBixi
vr-v*
• w ^ •.
'
'
. J 1 ’ '"iTv’ V
''
-.Ttii ticrc'jk'-i ^>1..'^’- li £/£t!/Oi ',l>£S^i
•
.
.J
':is>y.e. 'LocW n^jii ly:lt^ ro^lli^
. >1
: ^ .. uc . 'ict >ri ^J:3> t.
'
>h5l- ' ‘<f {..!>' 'i' Dcii
’.
' pfc? 3i:i_^-*
'
I.
. “^quoXa tsrxa i-
,
HU^J, fr ;^-»-
:?
.
sr
f4-
•: n- .-siiUi JrcL ^Cii C
- t
'
-’.-f 5^
^ ^ti
i«>
C 7 : i -< i s a-'^o Sa® 5^^
rfyt^
^
'**"
:5
.
a ,-.'- -
-' XX;Io
'
i; i^i'
Sifv
r •V-
'
-V ', %
. ^ .
fv r" « i r, . ' » r:
’ty^,.
, - i^y-r ^ • -‘.-V'--
'i- e'- * -ii- '".'.A? J ;'f{<r •
»*'
- ‘
•-) o^-
V. - ‘
; / :*::c^v -a ocf Mi:ow ^ i t;^
tf^,
y y.^— - y / •- \ •
>'"
-A'
i:'>r i-.\A :/’ i v'
Vx
'•: ’\
y ^ --
k-
f;r
.
•/// « -
V /f .«/ *'*f .
A . ‘ •> ' ^4 - '
-he glr.1 jji thlc picture l,-. Ife.cy,
S7J X! ^T\ V
-,<«4 6'^
iraj2C3A has a fuszvr 1
Put
orovm caterpillar on a leaf
an U on the cateppiliaj.
boj. in. the picture is dimmy.
a \r cm him.
t/imr^y is lookinp- at ’
r-n
"•
cateiT^iiiar.,
-t. a L—
I
^anc
.7 and Jlmaiy tooi<-OK vne cate2‘‘p-r *' 7 Qv*c! -s-, -,
did the Childs
.o school
.
a Dlr^ti
put them 1
sho'ATir^ v/hsme the chilrinj.ldren put them.
j '• -I
•: J
i .1
\
‘ i

I-Tere are some big ViTords.
In the words are some little words
„
Find the little words.
Draw a circle around the little words.
called
stfijj)
^^ide
0^1^ n@th bri^h
st^S^
0san
(^^ects
w^ter
(t^ether
^^3:*piiiar
There are four seasons in the year,
ihey are called winter csr^r-'isprang^ summer and autumuo
Summer is wamer than v/inter.
Drav; a llne_ under the right words. /4r
xhere are foT^r seasons in the
yellaw--5j^azi-
-'-yard
The name of one season is
swing spill spring
Summer is v/armer than
v'ater—~
—w1ndow— winter

Inside fhemSome of these words have livy
Find the letters Iry; „
Put a line under ing;
Some of these words have er inside thvmi.
Find the letters er ,
Put a circle around er
things v;anu^^ storing living
wlnti^ spinning having flying
helping doing fin^ cov^^d
cov^ falling
,
cool^^ coming
growing greenj^^ sometliing cat^^illar
heglnirAg calling string sleeping
plcklrig togeth^
Head these, wordis,
four year cold
W’lnter warmer summer
I
<
I
I
Find the rl^ht 7/ord to fill in the
1« T/inter is cold ,
2* There are fyr seasons In the years
3„ Summer is WAr/^ ET than winter-
4 ^}^IJi/Tiris cold.
5, There are four seasons in the
warmer than winter..
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Draw a line under the word
"bought
a caterpillar to schoolHaney
brought
left
Haney carried the caterpillar to school on a
leaf
The children put the caterpillar In a
grass
jar,
glass
Some of these words have the little v/ord all inside them
Draw a line around each all ,
Autumn weather is bright and cool.
Trees have beautiful colored leaves.
Animals are busy storing food.
Insects are going to sleep.
Birds are flying south.
One day the children went for an autumn v;alk in the woods.
Draw this picture
together
Read this story
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2o Draw some roots
^
3^ Draw a flower,
4, Draw^ a atem.
i
Thinlc about a plant
T/hat do you call tbe part tjbat is linder tlis ground. ?
do you call the
,
part tliat grows above the ground ? 7*^>4^1
.^hat do you call tlse part that flowers,, and leaves come fgpom?
.J!he._Hoot of a Plant'
Roots of a plant are under the ground*
itoots hell 'the plant. In the grounds
Roots talce water from the. ground for tiie plant.
Some roots store food.
\

Some Hoot> St^orelionses
In late fall ai3d winter grass and weeds look dry and dead*
But under the ground the roots are alive. They hold food and water.
In the spring new stems and leaves will grov/.
Some plants hold so much plant food in their roots that
we like to eat them. The bast root plants that' we like to eat
“•—carrots j beets ^ radishes and turnips*
are*
Mother cooked some carrots
«
Bob ate 2 caiv’ots*
*Nancy ate 3 carrots*
Jlmny ate 5 carrots*
How many carrots did the children eat ?
Mother cooked seven beets*
Bob ate 2 beets •
Nancy ate 3 beets*
ate the rest of the beets.
How tasmy did Jlnanyr eat ?
40-
/
1
n
Each child ate I radish*
Mother
'afte 2 radishes*
How many did they eat ? —
Drav, a picture of a carrot
,
Draw a picture of a radish.
Draw a picture of a beet*
Draw a picture of a turnip:
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The st-em of a plant Is wiiere the leaves beg'ln to grow,
Soane stems are hard like the hranch of a treev'
Scrae steins are not hard Idke the stem of a dandelioHo
Soane stems are long like steins of heans*
Soane stems are small and. fat like the stem of a lettuce plant
See the pictures of the bulbs.
Bulbs look like onions.
An onion is a bulb.
Most plants are planted in the ground.
Some bulbs grov; in water. ~
Narcissus bulbs grow in water,
/
A bulb is a stem . -
Little vdiite strings grow on the under part.
These are roots.
But these roots do not hold food.
The food is in the bulb or the stem. • '
'
Some plants hold so much food in their stems that we like
to eat them. Some stem plants that we like to eat are s
Onions p celery and potatoes Potatoes are stems that grow
under the ground..
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Mother cooked some onions
j
p
J
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Boto ate 3 onions.
N
j
Haney ate 4 onions,
I
ate 2 ' anions.
I
Mother are I onion, <
1
ITow many did they eat ?
I
I
Mother cooked 2 potatoes for each child.
I
Mother cooked
. 1 potato# for herself.
( ' How many potatoes did Mother cook ?
L, fcc'
Ik Each child ate 3 pieces of celery.
Mother ate J piece of celery.
How many did they eat ? j(')
Draw a picture of an onion.
Draw a picture of a potato®.
Draw a picture of some celery.
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Plantlnp: I'Tarclssus Bulbs
The children brought some bulbs to school
They put the bulbs In a dish.
They put stones around the bulbs
They put v/ater over the stones.
They put the dish in the dark.
Soon the stem began to grov/.
Thin white roots grew dovm around the stones.
Tall green leaves grew from the stem.
The children put the bulbs near a windov/.
A bud grew on each stem.
Soon the buds began to open.
Inside were white flowers.
They were beautiful.
Here are some words. In, each group of words there is one
words that does not belong* with the others.
Find that v/ord. Draw a line under it.
roots 2. carrots 3. winter 4, onions
stems
leaves
radishes spring potatoes
balls
turnips green narcissus
buds tables toys
beets autumn
celery
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Draw a line under the right word,
I
1. Carrots, turnips and radishes are called
violet vegetables velvet
2. Plants have
rooms
‘
roots rocks
3« Leaves grow from
i bugs beds
^
buds.
4 . Some buds make
flour flow^s flies
6o Some buds make
lights leaves left
6o An onion is a
bed bulb blow
Draw a Picture of some Vegetables

n ^
r Soirc BT;d Storehouses
r
.
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Trees are our largest plants
»
f Small buds hold the leaves and flowers.
r*
Leaves start, to grow In the springs
I*
^
Leaves use the food stored In the buds.
In winter every tree has tiny buds on its branches.
These buds hold food for the tiny new leaves.
Look for them.
The bushes have tiny buds on their branches.
The buds hold new leaves and flowers.
Look for them.
i>raw a winter tree.
Draw a winter lilac bush.
Draw a winter forsythia bush.
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All living things need plants for
People need plants, for ^ood
^
Animals need plants for ^xo(^p
Meat comes from animals.
But animals must have from plants.
All living things must have ^o^from plants^
Bread comes from plants.
Fruits and vegetables are parts of plants .
Read this stoiy again.
DraVk- a line utiQer__ plants every time you find it.
irovv many times did you find it ?
Write the number here
Drav; a line around everytime ]rou find it
How many times did you find it ?
V/rite the nijo/iber here
Drav/ a line under the right words
All living things need plants for
fruit food foot
Meat comes trom
answer
Bread comes fForr.
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flowers roots seeds
stems leaves "buds
Draw a flower here.
Draw Just the flower part.
Drav; a stem here.
Draw Just the stem part.
j
'
Draw a leaf here.
Draw Just the leaf part.
Draw some roots*
Drav/ Just the roots.
f-
Draw some seeds.
Draw Just the seeds.
Draw some buds.
\
Draw Just the buds.
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/ ^ ^Ze.rr\
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Buds
How marsjr times can you find the word Drav/ ?
V/rlte the number here /
How many times can you find the word
V/rlte the number here
?
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Y/rlte the number here
Eow many times can you find the word here ?
Write tlie number here
Plant Food V/hich V/e Eat
Peas
Sii^aDS
^ich we eat.
Com Beane
Flour is made from tlie seeds of wheat.
smis
whi^ we eat.
Onions Celery Potatoes
Potatoes are steins which grow under the grourid.
Bulbs are stems.
Onions are bulbs.
R00T3
which v/e eat
Turnips Beets Radishes Cairots
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which we eat
Beet Lettuce Spinach
Dandelion dabbage
PLQ^;i-JiS and BUDS
wMch we eat
Asparagus Caullfloiver
VJe eat the buds of asparagus.
Cauliflower is the flower of the plant
Qo on a visit to the Grocery Store,
Find all these vegetables ^ich we eat
Draw a picture of the Grocery Store.
Show all these vegetables.
Draw a line under the word - every time you can
find It
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Vpi/^ht. Food Xor_.Aniaala
Animals and birds eat plant foods ^ust as they grow.
Animals fcnow which plants are best from them,
U ost animals do not eat plant foods which v/ould hurt them.
Draw a line under the v;ords which belong to each picture
bird eats the v/onn .
The bird eats the wool.
.
The rabbit eats cocoons
.
The rabbit eats cai*rots.
Read this story.
Some parts of the story are right.
ScHne parts of the story are not right.
Put a C beside the parts tliat are r^ghtr
Put a X . beside the parts that are not right.
The rabbit eats letters • /\
•"I 1 \
The rabbit eats lettuce.
^he squirrel eats nuts.
The squirrel eats nails.
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Animals and birds do not eat plants.
^
Animals and birds cook plant foods.
00
Animals and birds eat plant foods just as they grow.
Animals do not know which, plants are beet for them.
Plant Food for People
{ i People eat plant food in two v/ays.
People cook some plants.
People eat some plants that are not cooked.
Here are the names of the plants that we do not alwaye cook.
lettuce carrots
r celery
radishes
cabbage
tomatoes
cucuntoers
onions
Here are the pictures of these plants.
. . Find the plant name that belongs under the plant picture.
V/rlte it under the picture.
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Here le a table.
Mother is making a salad .
The plants for the salad are on the table.
Draw the plants on the table,
I
Draw Mother
.
Find the names for the plants which you draw,
Write the names*
[
I
These are plants which we do not alv/ays cook*
Mother knows these plants are good for you.
Sometimes she puts these plants together*
She calls it a salad .
You should eat a salad every day.
Ask Mother to make you a salad.
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1 v;e cook many plant foods before vie eat them-
r Here are some of the plants ^ttileh we cook.
» I
potatoes squash cauliflower
beets spinach asparagus
turnips cabbage onions
Draw as many, of these vegetables as
you can.
o
Here are some big v/ords-
In the big words are some little words.
Find the little words.
Draw a circle around the littj&ft v/ords.
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This ItJ a game,
I am tlilnlcirjg al' oODiethijag taat begins with, the lebter s
It Is very eisall- *.Ve plant it in the grouiid in the spring.
Draw a line unrier tlie right word,
f
siild salad /'f'"
' eoem seed
I Vi thinidlng of 'something that begins with the letter p
It grows ground, T.'e eat one ever/ day for dinner,
Draiv a line unc.er the right word.
pancake po'^i;>Q.
pj.0 oiiiX’e
I am thinking C/f something that begins with the letter c
It Is long. The color is orange. ’.Ve eat it,
t
cabbage caullflowex* »
carrot celery
I am thinking ol‘ somethirjg ‘that begins v/ith the letter
} It Is little.' ye see it on trees and bushes in the winter. New
leaves and flowers come from it.
bug bed
bud bush
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What do you see ?
Here are some words.
I'
’XJ-
i
chipmunk
rabbit
Some of these vrcrds are In the picture.
Can you find them 7
Drav/ a line under the things you see.
ball kitten girl cut
carrot co^on water squirrel
box hat bulb caterpillar
branch bird dog-
1
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gome words sound alike,
HTere are some words on t-he lef't side of* "bhe papar .
Here are some words on "the right side of the paper
hach word on the left side sounds like some word
on the right side.
Can you find the words that sound alike ?
Dra?7 a line to show them.
Here is a family
»
The words sound alike.
Can you find any other family?
V/rlte each family in a box.
hen then fall
cow tall pen
ball now how
Ik.
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Some animals build winter homes.
Some animals go to sleep for the winter.
Some animals store away food for the v/inter.
Scans animals hunt for food all winter,
iro\7 many times can you find the word some ?
t/rite the number here
How maiv times can you find the word afiimals ?
V/rlte the number here
Put a line under the right word.
Animals get
right
for winter
ready
winter
Some animals build homes
window
sled
Some animals go to in the winter
sleep
story
Some animals away food.
store
Some animals
hm^
food.

J'l'. tu /•
f.'cs rx w:in-x.ey home in the mud.
Toads bAck into their holes back feet first.
The mud falls :ln over them.
This is the toad’s winter home.
\Read these words,
Find the word that belongs in each blank .
holes back
mud winter
Af f /fiA toad makes a v/inter home in the / I \ .
Toads £!A£^Linto their holes feet first.
The aua,,^ falls in over them,
This is the toad’s W'lvfBR home
A_Reaver’s V/inter Itom^
Beavers build fine hcsnes.
Their houses are often on the side of a bank.
Tunnels go into the water*
-Semetiaea that^flnd foud~lj:. Um w&terv
Sometimes they find food ir. tlie water.
Pood is stored ii* the roc«n above the water.
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Saae of these words tell about the beavers
Find the words
^ Drav/ a line under the right word,
' I,V/hat word tells about a beaver ?
I I
funny beautiful Jousv,
2.V/here do beavers build their homes 7
in the ii oofla
on the side of a bank
’
\ in the snow i
I
fire
? 3.Beavers build homes.
f --HP,
Their homes keep them from cold and snow.
soft
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A woodcliuck lias a good lionie under the ground,
One ro<MQ Is large.
He Bleeps here.
The room has a tunnel to the front door.
There are many tunnels to the back doors.
IVoodchucks live on their own fat all winter.
In the spring they aire very thin.
Many animals live like this all winter.
Some of them are :
Here are some big words;
Inside are some little word^
Pln<l.the little words.
s^oc^chifck
Draw a line under the little words.
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Skunks do not make a ae.; home.
They use an old home.
Sometimes they use an old wooddmck home.
Sometimes they find a v/arm place under a bam.
sometimes they find a warm place under the
roots of a tree.
They take long naps.
Some warm days they come out
They eat seeds ^ berries and mice# ^/
Find the right v;ords.
Draw a line under the right words,
new.
Skunks do not make a home,
now
XlS
Sometimes they an old woodchuck hole,
ase
sometimes they find a placa undsf a_bara.
worm
roof
Sometimes they find a place under a tr*^e
talk
They long naps
.
seeds
They eat •
seems
barrels nice
berries mice
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A irhlpgnmk*.^ V/inter Rome
The chijmninl-c makes a fine house under the f;rounfi
It has long tunnels.
It has two rooms.
One room Is a sleeping room.
One TOom is for storing food.
The chipmunk does not sleep all winter.
He takes long naps.
On warm days he wakes up.
He eats the food he has stored in his house.
Chipmunks store they food in the autumn.
Chipmunks have little pockets in their cheeks.
They carry food in these pockets.
chipmunk’s house is under the ground,
s.y£}t has long tunnels.
These are capital letters.
Can you put them in the ri^ht places
3. _ here are two rooms.
n warm days he wakes up6
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Some animals live way that they can.
These animals do not make winter homes.
They do not store food.
They do not sleep all winter.
They hunt for food all winter.
Their winter coats grow thick and warm.
Here are some big v/ords. ^
Find the little words in the big words.
Draw a line around the little words.
^imals
wWter st@e f^)
The Babbit
\
A rabbit has long ears and a short tall.
Rabbits do not make winter homes.
They just sit down In a place that looks safe.
Snow often covers them.
This does not hurt them.
They hunt for food.
They eat dry grass.
They eat winter seeds.
They eat the bark of trees.
They must be very careful.
Many big animals would like to have them for food.
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Squirrels hide in mant/ places.
Some squirrels sleep in the top of people *s houses.
Some sleep In Mrd houses.
Some take nape under the roots of trees*
Squirrels hunt food in v/lnter.
They find acorns.
f
Txiey eat seeds •
They take the farmer’s grain.
Squirrels store food In the autumn.
They hide their food in trees.
They hide It In the ground.
On cold winter days they find it and eat it.>
Red squirrels like tha cones of trees.
They live near these trees.
Squirrels have little pccicets in thstr chee7iC.i
They carry food in these pockets.
Squirrels are bigger than chipmunks.
A chipmunk has a stripe
Some squirrels are gray.
Some squirrels are red.
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study these words.
V/rite each word in the place v/here It belongs
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i sai?
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‘ snow hurt
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2* Habbits must be very
3.
"4.
D/t-ft&if.S do not make winter homes,
hv/kfe-._i*or food.iiabolts
‘
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6.
i 7.
Rabbits P dry grass.
Rabbits sit dawn in a place tliat looks 5ft r-F-
often covers them.
, 8, Snow does not VxJRTv them.
0. Rabbits cat tlle p) A r i-L of trees.
||
TO, A rabbit has a ShnAily tall.
«
II. Many MQ:..animals would like to have them for food.
• 12. A rabbit has a short Iax
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£.5/* coat -Is mad3 of soft
'
- I hava loiig ear's,
r
I hava a short tail,
i
I
Vi/bat am I 7
Draw me
•
My fur coat has a stripe
down the back*,
I am smaller than a squirrel,
7/hat am I ?
Draw me.
fur coat Is blacky
There are v/hlte stripes on. rny coat,i
I eat seeds, berries and mice,
j
v/hat am I ?
Draw me.
!«
/
{
4
Uy fur coat is gray,
Lty tail is b:|g and bushy,
1 like to eai nuts,
What am I ?
I
Draw rae •
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Deer In V/inter
Deer do net make v/inter homes.
They rest in warm places.
They hunt for food.
They eat moss.
They push away the snow with their feet.
Sometimes they find grass.
They eat> trees that are small.
They eat bark.
They eat twigs.
They make paths in the snow,
Thej'’ keep these paths open all v/inter,
Many deer push av/ay sndv/ to make a round place like a floor.
They do this with their feet.
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Here are some capital letters
Can you find where they belong ?
3.^hey push av;ay snow with their feet.
4..^.pmetimes they find grass.
deer push ai;ay snow to make a round place like a
floor.
moss and grass are ready to eat.
Here are some big words*
Find some little words in the big words*
Drav/ a line under the little words ^
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MolveQ and Faxes
V/olves and foxes do not store away food,
t
' They run about all v/inter.
they kill other small animals for food.
They are strong.
They kill- and eat man>>’' animals.
|,
Read these words.
V/rlte them where they belong,
v/olves foxes store
run kill food
strong eat
do not store av;ay food.
2. V/olves and foxes are very
3
.
They ,about all winter,
4. They do not ay food.
5. They Tfl/J-and
_tAC. -a 1 -, animals
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Hot; B-Trds Live in ^Vjtatar.
I
c
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Many cannot live in the cold Iforth In the winter-
V
These birds fly to the warm South.
r I
4
-In the Fall we can see many bli-xis flying together.
They are going to homes In the South.
^
"
Most of the summer birds fly to the South.
T/e CfUi see robins j bluebli*dsy ,wrrens and swallows,
' These birds have to fly for many miles.
' The trip takes a long tlme^
Some birds fly by day. ^
1 4
Most birds fly by night.
I
• They cannot fly very fast.
They must rest.
They must find food.
We call this long flying trip a MIGHATIOK «
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All Mrde live in the North all winter.
Some birds fly to the South,
The North is wanner than the South,
All birds fly to the Soutli.
Robins live in the North all winter.
The flying trip from the North
to the South is long ana liard.
Some birds fly by day,
Most birds fly by night.
The birds fly very fast.
The long trip is called a I'lGHATION.
Here ai*e big v/ords.
There are little words In the big y/ords.
Draw a line around the Hitie words.
many v/arm these cannot ^-Aivaliov’s
can fall flying for cannot
cold not Mortli must call
together
win .
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Drew ar. Autumn Picture.
. DTcivf a hill 5u the picture.
You and your friends are ntandlrg on the I’' ’’.I®
t You are watching the birdn flylrig South.
Draw an Autumn ti*ee In the picture.
4
‘‘
'
y'“
’lT
‘
nmt^uA XTj> vfsrcCT .
• ,»r ^ • '.
,
7l-icirf JB W5T<7
^'y
'
•*
7 dfD fto ^Tlbriejii arts, :a6^9l:^l ncuoy bfas troY
3//-
• i‘
.
j* • •
.
'
’
, t"*
iibT:ltf 9i^‘ ^atrlo^fow ‘STB-foY. '
.'V
li* - • 'j ^.- ^
"fjt.
>&zis&oiq iisf^ irJt 90'Vf nmi/JuA a&-\mm(l
:i .
'f "' V
^*5
•J\, .
u
Ji.
M
. ^^^Vi.7?i,;rj;
..^ .
• ' •*
‘J^- ^
«? V- "?^
’
* < ’
, t
.
; Va
f iJj*
***•’». l.5^
:!{i.
.'?
rj'5
''^i-
.
' / >- • ^ *‘\ A- :
”
't’
)• ,’
-. » /< i
I * ^-*..
’J » •
^ J- . *v.» ^
^' U' '' 41 ,• 'l^
b“ y-:'r - S-'.ri;^'»ij' ,v;’-7- V - jgw. " . ' '''.- "r'iSSj
.-* * *
.
V- -- ' / . . ,vA .“
...
' '.U • ' A »/- y
A,
.
f
^..4-:-*'i
,A
••.
• *
*t 4
i >'3 -' >»; ;-v:
•
• \.^x*-
'
^'WPWSir. .1 r •* i i*'
Vs
0
ll* * «4
> ^ ..
^ - 1 I "A.
A'
/t'v. t .'
CJome Big >niraber 3
some -Dlrds have long.er KTCR«I01I
trlpr than other birds.
Birds that live on ihe land are called
land ''^^ds,
The- land bird that c^es the lonpest
HIG3,lTI0i^ tr .p
Is tile Nighthawk.
This bird flies 7f000 miles*
Birds that live on the water are called
water blias.
V/ater birds take longer trljJS 'than land
birds.
ISany water birds fly more tlian 8,000
miles.
The Arctic Tern takes the longest trip of
all lirds.
This birds flies over II^ODO miles.
Think about, these numbers*
Here is a small number-;— 7
This number is bigger tlian 7 • It is 7C »
This’ number is blg^^er than 70 « It is 70C •
This number is bigger t'lan 700, It is 7CX)0,
The small number is 7
The big number is 70
The bigger number is 700
The biggest number is 7000*
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Some birds fly many, many miles.
migration
Mghthawk
3,CXX) miles
water
11,000 miles.
7,CW miles
ScHne birds take longer .trips than other bird:
The land bird that takes the longest migration trip is th
The KIghthawk flies miles.
.birds take ^longer trips than land blixs,
Water birds fly more than miles.
The Arctic Tern -flies o\'’er mi.lee
YES or
7 birds is more than 70 birds.
70 birds is more than 700 birds.
7000 birds is more than 700 birds.
80 birds is more than 8 birds.
8600 birds is more than 80 birds.
8 birds is more than 800 birds.
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More about. I^iimbers
You are 7 years oldc
Your Grandfather Is 70 years old.
There are no people 70C. years old.
But many trees are 700 years old.
There were not many people In the world 7000
I
Large animals lived in the world.
r,:
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70 is more than 7 but not as much as 700.
700 is more than 7 but not as much as 7000,
7 is more than 70 but not as much as 700.
7 is more than 70.
70 is more than 700
»
70CC is more than 700
700 is more than 70
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Birds
Some, birds st.a/ in the Horth all v/lnter«
They have to hunt for food;
The*/ have to hunt for warm places to stay,
%
’Vinter birds eat buds.
They eat dried berries.
They eat dried fruits that are left on the trees.
They eat seeds.
Some birds eat nuts and acorns,
inter birds sit in branches of trees.
They sit in bushes.
They hMe 5n long> dry £;rass.
Sometimes snow falls over* them.
It gives them a warm cover.
They, keep warm by puffing out -their feathers.
This makes them look big and fluffy.
buds seeds berries feathers branches
fruits nuts grass snow big
bushes
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winter birds hide in. di7
falls over them,
Winter birds eat » ^
They eat dried £-T3d dried »
Winter birds rsit in the of trees.
They keep warm by puffing out tlielr
This makes them look
.
Draw a v/inter tree with its buds.
Show a bird eating buds.
Draw a v/lnter bush with dried berries.
Draw some birds eating dried biiTles.
-‘»;;^ ’.?•<!
'A <11,\\
.'•. u.t <‘
eybrW' TQinl'V
V.
£>©Jij5 hft3
^ ot:
bsi'ife YsrfT,v-^^
% - •
..^V>"'
.«30^ *J» 7
^
ctfc .tjta abrhtjr
-
;- /“', , •*,• '.^v..''.* ,H> :.» »3B
'
^ ^ ^
. jl
t -
—i X '
^xso^ ^uo sntltlwq mm ^OBii 'xedni <-^
'
if- 'V /.'V .- . ».
BSIf^ ‘^'•» « 7^ { » •’ *
fro?- • >4 • _ S r f ^^. • . • '
^ V±
^ooX rns/W ®93lflni‘ aJtffT
vy,*
• >>»»«* »»^- ~«...
S '-^T
,
. ^ t-\ »V r
•
•*»f'-
® .*c; •a&u(i^e;tl itxiw ao'rd- *Te»tniw jgt wBrrCI
'^'V- " IS*® ^
.abircf- ^^ficTBs B
,
’ i-' v; . a9.lf?t9cf £»3l':iii_xIJ^iv dBinS b vfinCt^ j
-
‘
-
'
'’
** S: ‘‘' i‘
'
' <
’
*?
.a&lTiiid efnitf aruoa vto*xC
,
* J» i ' 5^#
'
• ,\r 1
miK .V. .. .1V -*
.»<
^A*»i ;•
vf.'
•
'-
-.Mi
.
.
‘;^'3! ^'' •.
-X-;
''
tj
.•
‘
•
>r^‘
'^:
-'Vi?
'
‘
V • -
'
-
-.
"’'
;:?!= : ;
: :fc
,
»•*/
- «» ?-(
'
' f>
'• '• «.• 'V r ^j^rs^aai
'2i>
4'**^ •
"
'"V-;
'
-V*-' '•-flti'L.'.. '^'
V'if^ n*^
t & -
•iCsp 9nxa ^ JO aanq-ojcl “b
i
•sxossu]: pui3 sxnuxsatio^sixaooB sj pc-oj: sm jo q.90tn ^na
•spa-pq aaqqo jo s3Sa sqqj. an
•pjLjq aaqqoa b qj. jCep artiQ aqq saurpqamos
-
•^laimjins pu9 Sujads aqq uj ipBO qaaA\s sjqx saAj3 aji
•TToq ^99A*iS ^ ST 3I>Toa sjuj,
••aoXOA qaa/AS sb smi ospB aq q'sq^ /aou>i %ou op apdoad anios
•aoxoA pnoi b saq iCep anpa aqq V3^% SMOuq auoiCiaAa
•spjijq JO u/Aopo aqq papp^o sawiqaraos sp an
•raaqq sappq pua jCb/.vb sSCtpqq sapatiao ajj
*jca2tr:?p J!xrs sp aaaqp uaqM /Aouq spjpq aaxTl.o aq*p sqap an
•aopoA pnop a saq an
•anpq pq3p*iq sp qaoo spH
•pajpqnaaq sp jCa^? anpa aqj;
jCajp anpe aqj,
epapa Jiaqup/A aiwos
*?i*'
ir^: 05
IJ^;
'
. ^
'
i^' ',. "'CT. .Ek ' ' jf :. .-j * '
'*<• *
*"*' '
___
;vj^ > a**
s^' • <r :;• -v-
,
.,
""i'
^ A. '
^
^
V',,^ »; •.^,'^3!
.
:; D^Wv ff o^ sr Qjfie «i^*
‘
•WT V,,
,»’<
.
'»- Sk^.1_ 7t
‘. e
'
-B«-T O^ JJJ8 XOO*| T& ffC0IJJB‘<gJCG^px^I3|^s°€rI^iJ^
- -
<T !6ue.!ZjAflt3 3MGG^ C£T^j ?s7 4?j^G gbt^xiS m:q eaU;mir\ ,V
.^V*’-- r . o, .^. ' %’r
jiP^e Aoqfce je j::k® psjx*
If
.30^6 Ixjobje go lOJCWd .pire.'*^ jr© 8J80 psre 0© 8416^4,*
.?*(». EAeiAoii® joicaie fpaf fjJO HT^« pee sr jooq. Af>i'e<.*»^
’V^y * i ^’?’— • *- ' *» ' *)'"''!w*jt’ jji"' WHu
.
.., :V'
'
'H6 ^e^8owe4?^llI6e cgjjsfj"4^ CX9^ at pp-gs’
».
'
, >,
* • ’
*v
'
’
"
.
""
^ E6 .C0i.i»q[S8 ppgi^e a,vg\ sjsjg ugg©8 4^p^^t> .
-V . * yi
H« T«-P8 W® 0^62^ P fWJB JOJOW. Mpejj >p©x^ je 0331k
’
'^
‘ '
-^
. 'iL ' . 3<^ ••'
H.® 0 JOTKJ A0gC6 *^Vj^^ *1^ *j
A/
^
ht® co5^4? t® pi>?fgi4^; rpj«o%
'''"
• '
’
,’!4
'i.
•-
-?^ /S
JB ps6r*f^tftr/
ii'vir-L><
"
^ ,^...; .; v^p!8S^
'•
.; 'M> ' ^‘‘•>
A
t'ls* . . jiry^rxin/'aAiKiJK « >
Yoe or Ifo
The Blue Jay has a light gray eoat.
He Is sometimes called the clown of birds,
Sometimes he is called a robber bird.
The Blue Jay is beautiltilw
He has a soi't voice.
Sometimes his voice is like a sweet bell.
He has a loud voice.
beautiful
has
know
Read these big v/ords.
Find the little words inside the big v^ords,
Draw a circle around the little words.
sometimes
insects
them
chestnuts
av/ay
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The \Voodpecker
A V/oodpecker gets Its name because it pecks at v;ood,
Kc pecks at the bark of trees to get insects to eat«
He pecks deep into old wood to make a hole for his'eggs»
A Woodpecker stays on a tree most of the time*
He has short ,fat legs*
He has strong^ sharp clav/s*
This helps him stay on the tree.
Have you ever seen a Woodpecker work on a treel
He works and works*
, Do you know how he stays on the tree for such a long time ?
His tail has strong feathers*
At the end of his tail are hard things like sharp sticks*
This sharp tall holds the woodpecker to the tree*
The Woodpecker has a sharp, fat beak.
This is so that he can cut tiirough wood.
He has a very long tongue*
It ends in a hard point.
It has small, sharp sticks along the sides.
With this long, sharp ton^rue he can catch bvjgs
deep in the bark of trees.
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pecks woodpecker
I
A V»oodpecker pecks at v/ood,
'.Viiy does a V;oodpecker peck at wood ?
Head these answers.
Two of these answers are right.
The other answers are not right.
V/rlte the right ansivers on the lines.
A Woodpecker pecks at wood
1. Because he eats wood.
2. Because he eats Insects under the bark
3. Because he wants to keep warm.
4. Because he v/ants to hide.
5*
* Because he wants a hole for his eggs.
k
One answer is right.
Put a V beside the right answer,
A Woodpecker stays on a tree
1 . Ail the time
,
2, Ifot nnch of the time,
• 3 . Most of the time ^
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-short legs and sharp claws help him
I#Run on the ^ound *
2. Fly in the air,
3. Stay on the treeo
IVhat other part of the woodpecker helps him stay op the tree 7
I
l^t a circle around the word that tells you.
head wings
beak tail
eyes
feathers
v/hlch word tells what the woodpecker's tall lo like ?
N
Put a circle around the word that tells you.
thin soft little strong
Hls beak is short sharp small.
This sharp beak helps him
I* Uat more,
2, Fly higher
2,ClimJo trees
Cut wood.
The woodpecker has
This helps him
a long^ sharp toi^ie.
I* Dig holes.
2. Stay on the tree.
3. Catch bugs deep in the tree.
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Puw. these V7ords in the right boxes a
I, T^'ord begins with 8
I, word liegins with 8m
2 words begin vdth. st
2 words begin with sh
3 words be.c’in with str
Be careful.
Do not mix up st and str
These are the words*
Read them*
ihit them in the right boxes*
st^s short strong
seen snali iih%vp
string
1
sticks ~
straight
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Tiie T)c^*my V/'00dp*5CiCt';r is
Ke Is black and v/hlte.
He is friendly*
He has a brlgM;.> •‘lesr 5al7^o
\
small friendly
/ black white
bright eleai'
The Dcfirryf IToodpecker la
*
He is
^
euiu
He is •
His call 'is
Here is a picture of Downy V/oodpacker,
You drav/ his picture.
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The I'futhatch
The Nuthatch is called an upside-down bind*
He can run up and down and all around on the trunk of a tre©o
He can run up and down the side of a stone wall*
Sometimes he moves right side up*
Sometimes he moves upside down*
up '
^
side upside down
down
right
side
up
One of these words has the sound ow In the middle of itself
Write that word here
right side up
One word ends In the sound ight *
V/rlte that v/oid here*
There are tv/o words in the word upside
Write the small word here.
The small v/ord has two letters*
Write the other word here*
’ V-
: ,'W
•V:
’m
.cyi:.-' n'voJV-^tsqri oi arfT
',. ; a lo ilTcini .otif ao Stpsc-rr^ II3 6rf/s m.'oh J^fis qi/ a^n a&o dH
^^?'sw9^dc ij w>,lc 9D.t xi\/Dfe £cn<» qi/ n/rr nco ^
-
. .qpy. CGvbft srf Qsmijj-airio^
'
•
'
.nvob ebibqi^ ss^'orn' 9x1 a^ib’SflioB ‘
?
-•
n .'
^'•
•s
;
•ij
,
•t[\70b ^blaqu
' *f^
:t'
..
-qu sbia
>»>-,.
j*/
,.r
^y >
• J --.. '.^
^o iifit ru '*p /jinroa sity ab’iov; oaarfJ T:o 9n0
.' 9*r9if blow .JsxU sJ-'ctV/ ' •
1 - »
*
rf:
\- -I*.' A
V
,,
' s.
i-
'<
K--
i-
'fxuioa. BI1& nJ sbns b^ow otO
- s .
.
•9'x$fi friov oSiW" e^liM
‘
• /
I
.
%. -
sbiequ MoW' 9x1J ni ab'iow owJ’ ans siaiTr
' ;
. r
1
--]
- '^
.y-
•
‘ fy.r ^- •
' ;; .9'Tcofi frxov/ IX/?ni3 srU- ,
u t
• 1*
• •
r
nuthatch
There are two small words inside this word.
Each small word has throe l.etters
’^rlte one in each box.
Do you know what the last two letters say ?
i
V/rite the sound in this box.
up down
. sometimes
The nuthatch is called an
The nuthatch runs and
UDside down
'III
bird.
trec^ trtjtnko
it moves rifjht elds upo ~
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Draw the trunk of a tree.,
Shov/ a nuthatch climbing upside dowD.„
/
Draw the trunk of a tree.
Show a. nuthatch climbing right side up.

Tlie nuthatch Is blue-gray and black.
The under parts are gray-white.
He has a short tail.
His bill is lomg cind thin.
short bilX part
long thin ursf^er
One of these words has the little \/ord
Find that word,
V/rlte it in the box.
Another word has or Inside Itself,
Find that word,
V/rlte It in the box.
Another word -has ill Inside itself,,
FInd that word ?
under
tail-
in
r
I
i
V/rite it in the box.

The Kuthatch and the T/oodpecker-
Because the nuthatch has a. short tail he can climb
any way over the trees*
Because the woodpecker has a long, strong tall he caainot
climb so fast*
But the woodpecker® 8 tall holds him in one place so that
he can cut wood*
The woodpecker has a short, fat bill*
s
Tills helps him cut the v^oo<=i,.
The nuthatch has a long, thin bill.
He cannot cut wood like the woodpecker.
But his long, sharp bill can run into the little cracks
in the tree.
Many Insects live deep In the cracks.
The nuthatch can catch these insects.
Which is rl|^t ?
Put a V beside the one that is right.
y
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I ,This helps him to fly.
2.Helps him to eat*
3* Helps him climb over the tree.
in A woodpecker has a, long, stron^f tall.
I.This helps him to cl'Lmb.
2 .Helps him co/o deep into oiie v^ood.
S.Hoids him to tn^ tree so tlu.t he can cut wood.
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The' nuthatch has a long thin
. This bill heipii him
1, To cut wood.,
2, To catch insects 'in the air,
3, To catch insects in the cracks
of trees
«
The woodpecker has a short ^fat bill,
This bill helps him
i!*' •
r . I. To catch insects .in the cracks
of the tree,
2«To catch insects in the air«
3. To cut woodo
I*Draw a nuthatch,
2oDrav/ a woodpecker
m

Pfr.5,s that, sre
The KUthatoh ie a helpar to t.Tio t.rc^.
He eats the insects that hurt the tree-:
He can catch the Insects hidden deep in the cracJa'. of the tr
The woodpecker is a helper to the tree.
He cuts deep into the wood and eats the Insects that
hurt the tree.
Moi*e about the Huthatch
The nuthatch is a friendly bird.
If you are quiet he v/ill stay near you.
He is a very busy bird,
- He does not keep still.
Find the small words inside the big words.
Draw a circle around the small words.
nuthatch
called
wall
can
sometimes
short
bill
because
hold
fast
woodpecker
helper
that
fat
has
hit ,
stl3iLinto near his
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rhe Chickadee
Tiis chickadee is a small bird*
It Is gray and v;hlte*
It has a black eap»
The chickadee is a happy birdc
lie likes the snowc,
He is friendly*
He says dee-dee-dee
Chlck-a-dee-dee-dee
/
Mapy people know this soi^g.
Bill mary people do not know that he has two other songs
r
He whistles his othei’ songs
»
The spring song says Phee-beCo
black small
gr^ white
Fill in the blanks
^
The chickadee is a ^_blrd„
He is and
,
He has a ' caOo

song
many
Phe-bee
whistle
happy
chlck-a“-dee“dee*'dee
snow
friendly
18
'
I
I
'll
Two of these words tell what the
Find them,
V/rite the words in the boxes
Find the chickadee ®s winter songc
Write the words in the box- '
chickadee Is like-
Find the chickadee ®s spring song^
Write the words in the box-
helping the Birds
In the winter it is hard for-^the birds to find food.
You can help them.
Put out a bird feeding shelf in your yard-
Hang a piece of suet to a branch of a tree^
'
1
The chickadees and woodpeckers and nuthatches will like the suet
The chickadees, blue Jays and sparrows will like the bird seed.
Tou can buy bird seed at the store.
Other birds will like bread and cake crumbs
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'Draw a picture of* your, yard*
« Mrd ;&eedlug shelf*
Dratv scene suet haiy^iing from a tree,
nrm eoiae Mr»le srstiug-.
Draw a woodpecker^ a nuthatch,
a chickadee and a blue jay in your picture
.P!it yourse.lf in the pictu.re.
You are bringing 3om.G food to thx?. birds.

1Blue Jay
§pan’w
.Kames of Birds
V/oodpecker KUtiUatch
Robin ' Chickadee
Guess the names of these birds
»
Put the right name into each box*
I
o , This bird cuts deep into word. He cuts out Insects that
hurt the treSo He ie a helper to the tree*
His name is
Put his name in this box*
1 1 I ii^ . — !
This bird has a loud voices He is very beautiful. He is
sometimes called the clown of birds*
His name is
___
Put his name in this box*
/
This bird is small c He wears a black
likes snowy weather*^
His name is
Rrb his name in this box*
cap* He is friendly and
N
!
t
This bird catches the insects in the cracks of trees* He is a
helper to the tree^ He is Bometlraes, called the upside-down
•I
bird because of the way he climbs about on a tree*
His name is
Put his name in this box
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A Story about V/inter.
In winter the v/eather Is cold.
The ground la hard and frozen*
Sometimes the gr^-^urd.
There le Ice on the
Trees are bare.
The winter months are January^ Febx iiry and the first part
of Marcho
Waiting to be ::om.
Mans' tilings are uslec^p*
Flarit seeds lie ctiUi in the groun l.
'Phey are v/altlng for the spring.
Many eggs lie In the ground and Ir the b^rk %f tret^.
These are Insects waiting to be b<m.
Caterpillars sleep In their cocoo
Thsey are waiting to be born into loths and buttt'fiie£.
Many animals lie sleeping in the ground.
Some animals sleep all v/lnter.
Some animals come out on good days,
Winter anlinais ai*e looking for ^ood and warm places to rest
Winte'r birds are lookin^^, for food and warm places to rest.
Id ')i?t.')y plcicos^ of tha v/oild it Is warm.
Birds that fly south find food and nests.
Trains bring us fresh vegetables and fruit from the warm
parts of the world.
In these places it Is summer all year rounds
In the Jiorth children play In the anov/o
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Draw a y/lnter picture
e
The children are walking through a field „
Some of them are going to slide on the hill„
Some of them ard going to skate on the pond,.
Some of the winter animal.s ar^ watching t>ierao
Some 'of the winter birds are looking for food„

/V V-
feopie Gfet ueady ioi* V/inter
Clothes
In wirrt.er the weather is cold. .
We need warm clothes.
V/arm clothes are made of wool.
Oxir bodies are warm.
Woolen clothes hold the heat of our bodies.
Body heat stays Inside our woolen clothes.
So v^e keep warm In cold weather#
Draw your picture dressed in your warmest clothes.
Draw two of your friends dressed in their 'warmest clothes.
Draw two things in the picture to sho?/ It is winter.
Draw two trees in the pleture.
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Learn :tl-ieg.ii.AV,Qr,dg.
warm v/ool
cold heat
Find the riLiit word
V/arm clothes are made of
Woolen clothes hold the
In winter we need clothes
.
V/eather Is in the winter.
Read these big ^.'ords.
*
Find the sm;?.ll wt^rds ins:Me the big v/or
W- Drav/ 0. circle around the sina?ul words
,
cold heat woolen
winter UVJ>JLU. .» jr -jLxicixu.e
People in .the Par Forth.
Some people live in the Forth,
These people are called Esichnos,
The weather is cold.
There is snov; and ice.
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Warm Clot-lies for Eskimos
Eskimos wear fur clothes.
They wear fur coats.
They wear fur hats.
They wear fur shoes.
Pur Is warmer than wool.
Pur keeps the body heat inside.
Read these words
North ice fur
snow clothes Eskimos
Find the right v/ords.
People in the North are called
„
Eskimos wear
,
There Is
. . __ and on the ground*
S(Mne people live In the
V
Eskimo Babies
Eskimo babies are dressed in fur.
Their under\f/ear is made of birds® sklns^
Soft feathers hold in the heat.
Eskimo babies In clothes of fur and feathers do not
feel the cold.
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*Draw an Eskimo' Family
•
Draw the father, the mother and the baby
An Eskiico house is called an Igloo
Drav/ an Igloo.
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Read these woi'ds
Find the right v/ords.
fur heat
slclns feathers
Eskimo babies are dressed in
___
Their undenvear is made of birds*
Soft
_____
hold in the '
Draw an Eskimo boy.
Draw his fur coat.
Draw his fur hat.
Draw' his fur shoea.
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In summer v:?? v/car coal clothes.
Our clothes are made of cotton.
Cotton does not hold the heat of o»ii’ bodies*
Cotton clotJies let body heat ^et awa^y,
T;e feel well when we are cool.
Some parts of the world have eunrner all the year.
V/hat kind of clothes do these chilclren wear ?
-7
Draw their picture,
Drav/ two things in the picture that will show the
weather is vvanrj.
Draw two xrees in the picture.
How should they look ?
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Houses
In the winter we rcust have warm houses,
?;e make a fire in the stove.
Vie make a fire in the furnace.
Sometimes we hum coisl.
Sometimes we hum wood.
Sometimes we bum oil.
Sometimes ive bum gas.
5 Head these words.
^ Find the right v/ords.
fire eto’ife
burxi; furnace
To Keep Vlarm.
house warm we must make a
fire in the
fire in the
we
____
Here are some words.
In each square three v/ords belong together.
One word does not belong in the square.
Draw a line under the word that does not belong.
coal.
To keep a
Vie make a
V;e make a
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north • snow coats
south house
V
hats
people V*ice > shoes
east rain tables
cotton ...heat house
baby cold coal
fur Igloo
' wood
wool
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Food for Inter
Food helps "to keep us’ 'tuivm.
Food makes body heat.
In the fall mother canned vegetables and fruit
This is the way she saved good food for wlntoT*
%
Mother canned vegetables.
Mother canned fruit*
Mother made jelly*
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Here Is a picture of Motlier camliig fruit..
Put an X on Mother, >
Color her dress blue,
Nancy and Jlmqy are watching her,
Nancy Is helping Mother^
Put an 0 on Nancy.
Color her dress red.
Color her apron ^reen.
Put a V on Jlininy
Color his shirt yellow.
Put a Q on the stove.
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Motlrer Is taking ovit some fruit.
Put a V on the spoon.
Find the jar of fruit.
Put an X on it«
In the fall the fanners are very busy-*
They bring in food from the garden®
* j
We call' this the Harvest -Time*
The farmer brings in potatoes from the potato field.
He brings in turnips ^ onions and cabbages.
He picks apples pears and grapes.
“
T.‘
.» V.-
’ yj’V-s
.j^fsjinfc- fiJ*
*-
-'-ir»'
,
erCi' ao },;V
.? B
r.
i’JtJTl 16. Tjst sxlt .
'
.^1 no X ns Jjfi
I
-r ..
T:
.
aEfit-tx^iaSi
;
^ '
'^i-
t.\;sutf \;rBv ^'jb ^d& Xtsl sfiJ- al
_
_
•iroiJTsg ar;j Lid'll, feoo‘1 xrl gioiatf
*•
’
.
.. .
*
-
*90x1 d^60V7i?TI oftt BliiS SSbo aW
'
^
‘
•
-
^bloi'i o^BSoq, mi^ tnorfl i\l a^i-rcT *rsiirtal arRT
• ao^xcTo'BC ^xj aacLx:o ,eqto'Oo nl Bgni*xcf sxl^
• S'losq aoXqqe a^iklq oil i
.^Xbnsi aixf. 'tol jDO^»l r,qao:S 6/iX
, u *ypfdoo*iD fwH:' o;?' eJiraa. 9d rx>ol artf Ic ^acHl
'<-
-
'
; ,
•
.
.
.-: -
'
'
.
'•
... \. \
'-:tD 89Xdsd*8g9V v.iicf sttrxGl no ovil ^orx ob oiiv oXqpol^^
^
..
' vC~1\
ffi'ZCSa \'z^ao^^x> oifS mc*A
,7.-
I
- y
/ J' d y * V -
r / J‘ ^’ / >>^
i',... ^
* ': • . '-• i i y
'
-
-Vh.
“
*-
'"tJI
• ' a
"
J-i-.
\ ; /V, f -.x
•
-
,
.,,
'.,
•
^ f' ' -jJ I ' ‘ .y- : '. V r ' -' ,\ii- ' -
11
!n
Draw a picture of* tlie fanner*
\
I, Show the farmer bringing in potatoes irom
the potato field.
2. Show the farmer picking apples.
3. The farmer puts many fniitri and T^egetables
into his truck.
He drives his truck to tov-ra.
He sells his frvvits and vegetiibleii to
the Grocery store.
Draw a picture of the Farmer’s tinick full
of vegetaJ^lce and fruit.
4.Draw a picture of you and your mother
^
~ buying fVolts and vegetables at the
Grocery store.
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Stores have fresh vegetables and fruit in the summer.
The Farmers bring the vegetables from the gardens.
Stores have fresh vegetables in the winter.
But the weather is cold.
The gardens^are covered with snow and ice.
Do you know how stores can have fresh vegetables in the winter
“?
Try to guess.
_
Read this story and see If you. are right.
Some parts of the v/orld are warm all the year.
In the warm South gardens are growing all the year.
Past trains bring the vegetables from the gardens of the
South to the cold cities of the Forth,
These trains have cold cars.
The cold cars are called Refrigerator cars.
These cold cars keep the vegetables fresh.
Fresh Vefretablee in Y/lnter
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. How city people get food,
.
People In the clt}’’ and town ret food from the store,
Scmietlmee they get canned vegetables.
Sometimes they get canned fruit.
Sometimes they get o^jfined meat.
Sometimes they get canned fish.
|
In the boxes are fresh vegetables and Iruit,
,
,
i
Semetimes they get fresh vegetables. .
Sometimes tney get fi‘&sh fr-uit,
S
I
I
People In the country get food from the ftiTDlS |j
(
They get it from their gardens.
They pick fresh vegetables.
I
They pick fresh fim.’lt,
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Some of these sentences are true.
Some are not true.
Can you tell which Is v/hich ?
Put a C beside the ones that are true-
Put a X beside the ones that are not true
Stores do not have fresh vegetables.
Gardens grow in the v/arm South all the year.
In the winter the weather is cold in all par*ts oi' the world
Some parts of the world are vnrm ahl the year.
In the North the winter is warm.
In the SoutJv the wirAt.er Ic
Gardens grm in the North all year.
Stores have fresh vegetables all year.
Fast trains bring vegetables from the south.
Kefrlgerator cars are cold cars.
Cold cars keep vegetables fresh,
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H'ere are a or]? b^l/T r'ords.
‘.Cjiere are lit.tie sioids in the big words
Find the litt.lo v/ords.
Put a circle around them*
heat
f
winter this train
fall can potato turnips
canned farmer onion bring
fruit busy family vegetable
for call farm city
I
I
c
V/jrda to^^^thsr.
Find all the wc?rdp lhat r»ay tb.<? rains of a vegetable.
Put. tliose v/ordf? together <.
2f ftjX the v;orsi". that say the name of a frult«
Put those words together*
3o Fln5 six the i/ords that tcXl h.«TK we heat our house
»
Pet LVoae v;or'dS'tcgetl‘i6ii:,
4fl Fl.rd lCX \Xis c>f cX otJies that you can.
Put those words together*
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A Story about J&ircb
Jn Karch the weattier Is windy.
Children like to fly kites.
The ^oiind is muddy.
Bob lives near the woods.
One day he found some pussy willows.
He brought them to school ^
Nancy saw an early spring robin.
^
It spldJ "CTneer up^ Cheer upl "
Draw the picture of this story.
How can you show that the v/eather is v/lndy ?
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4wake Up
In spring things begin to v;ake up.
Animals come out of. their winter homes.
They are very thin.
They begin to look for food.
Soon baby animals vrlll, be bom,
Every day birds come back from the South.
They begin to build nests.
Soon baby birds v^ill be bom.
Closed leaf buds on the trees and bushes
-being to open,
llew sprlr^g leaves and flowers will .come out,
Hants begin to grow.
The farmer plov;s the ground.
Then he plants his seeds.
Spring time is planting time.
A Spring Garden
The fanner ploit^s the ground.
This makes It smooth and fine .for* :i,*rowir«?
The farmer plants many kind.s of csf-t;?.,
Draw a picture of the farmer planting his gazdeh.
Some men are helping Mm.
One man is driving a tractor.
Another is raking over the ground, '
Some men are planting the seeds,
bhov; the farmer and his men at work in the gpxdcsri
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Plantl^iig the Spring Gai’den
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One day "the diildren ireiJfieinbered "to loolc at. tiie Chi*ysallSv ^
The Chrysalis was cracking open»
Out came a big Insects
It looked dark and v/eto
Slov/ly it turned around.
It began to spread its wings.
They were brof\m.
As it dried it spread its wings out.
The children sav/ that it was beautiful.
The teacher told them that this Insect was a Monarch butterfly
I .Draw a branch . Shov^ the chryealic hanging from the branch.
2, Draw v/hat came out of the chrysalis.
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Some of these v/crbs ar*e names of plants*
Some of these woi*ds are names of animals*
Some of these words are names of birds* ^ .
Try to write the names v/liere they belong
«
woodchuck chiiHmink. chickadee turnip
blue Jay woodpecker carrot skunk
lettuce potato nuthatch onion
squirrel celery radish toad
I

Some of these pictures belong to stories about springs
Some of these pictures do not belong to spring,,
V/rlte the v/ord SPK2IJG under each spring picture.
s
Put an X under each picture that is not a spring picture,.

A Story about Summer
Nbw the weather is warm.
Some days are very hot.
There are many flowers in the rarden.
Trtus are covered v/itii green leaves.
tiaixf people go to cool vacation places.
Some people go to tlie seashore.
Some people go to the mountains.
Some people go to the country.
Draw a vacation picture.
>
V•'r ’• *<
JW.
«
-N'
M
it
Y.*^c»v. ‘a^i5 av«6 .4^2 '
\u&brLB^\ axlJ n' a^sworr^ctsm s^
*• > *' .’ll
* *
',
*»evfi9X ba'iwo3 ©TLe.etiuiT v
,t»9t>x5l(l rxOiJBOHV Ioix> 0.^0^ 9lCl09q/^^ie^’^^ '.’5
,;3*icr?aG98 OiU- <y^ ©Iqoeq tirfiiOB
• ,'^'v^liP
A „ '>
•. iV.
.ynJii^^riiyom arfcf oJ- 03*^Iqodq aoioS 'ias4 .«
.•y;tctauoo sjiJ' oJ 03 algoaq oiso2 -^--w
.
, -'.-.'H
.o*iJJcrc’iq noiciiisOBV « w/nCI
'
/ -
V
_>>;^
...
r'
^
-
,
»f- V, -r- .
*
|‘4 .
\r.: "'
XV.',: , M. <
•4 •.•.
-- 4 .-f-‘. >
J-' ' '
''
'i;
y.j
"V/iJ.Or t^.v
^
^t~f ' 1if
Do you remember the names of the^ autumn months ?
Do you remember the names of the winter months ?
The Spring months are ***
the last part of March, April, May and tlie first part of June
The Summer months are —
- the last part of «^une, July and August*
There are four seasons In the year
Winter Spring Summer Autumn
Draw a line under the right v/ord,
I • V/hat name is an, Autumn month ?
January October I,!ay
2, V/hlch name is a winter month ?
October April February
3, V/hlch name is a summer month ?
ifovember July April
4, V/hlch name is a spring month ?
December August July
Spring Summer V/lnter Autunui
Write the name has the morrlh. in it.
October an
January a month-
Axrrli a inoxath.
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Draw a plf^'ti’re of ^.ctch of "these mont.h3
October Juraw trees in each picture <,
J^cTlu.^4^y
\
Think hov; triey will look-
Airrll ' Drav; .you and your friends
»
Jul^' Be iurc you nave the right clothes
for- each picture.
Be doiij^g soi-iething in each picture
OCTOBER PICTlCtK



S I
1
3f»:
jpc_^-' - i iTTi
%; •.‘AJ. .-;
V V. ' . .
^
«
•» .
'
%

1?0





B. U. Libraries
Not to be
taken from this room

